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HOW LEARNING MATHEMATICS HELPS US BE VIRTUOUS 
Joan Kung, M arquette U n iv e r s ity  
S o c ie ty  fo r  A n cien t Greek P h ilo so p h y , Dec. 2 8 , 1985 , W ashington, D.C.
A number o f  p a ssa g es  in  th e  Timaeus make a co n n e c tio n  th a t  s t r i k e s  us as 
odd, even b iz a r r e  p erh ap s. Who nowadays th in k s  th a t  th e  stu d y  o f  geom etry or  
number th eory  has an yth in g  to do w ith  b e in g  a good person? Y et th e se  p a ssa g es  
em phasize the im portance fo r  human v ir t u e  and h ap p in ess  o f  m athem atica l s t u d ie s ,  
e s p e c i a l ly  th e  stu d y  o f  th e  r a t io s  o f numbers and th e  geom etry o f  s o l i d s  in  
m otion , th e  harm onies and r e v o lu t io n s  o f  th e  w orld  or o f  th e  god . We are t o ld ,  
fo r  exam ple, th a t  by le a r n in g  to  know and compute th e se  r ig h t ly  we s h a l l  b r in g  
our s o u ls  in to  order and consonance and c o n tr o l t h e ir  i r r a t io n a l  com ponents.
We may r e c a l l  a ls o  th a t  in  R ep u b lic  VII a len g th y  m athem atica l cu rricu lu m  i s  
proposed  fo r  th e  t r a in in g  o f v ir tu o u s  r u le r s ,  and P la to  c o n tin u es  to  i n s i s t  in  
Laws XII th a t  i t  i s  n e c e ssa r y  fo r  the g o d -fe a r in g  man and th a t  "he who i s  
u nab le to  m aster th e s e  [m ath em atica l] s c ie n c e s  w i l l  n ev er  be a s u f f i c i e n t  mag-i. 
i s  t r á t e  o f  the w hole community" (967d 4-968a4 , cp . 8 1 7 e 6 f f .)  This l i n e  o f  thought 
i s  summed up in  th e  Timaeus as fo llo w s :
Now th e re  i s  bu t one way o f  c a r in g  fo r  a n y th in g , namely to  g iv e  
i t  the nourishm ent and m otions proper to  i t .  The m otions akin  
to  the d iv in e  p a r t in  us are th e  th ou gh ts  and r e v o lu t io n s  o f  the  
u n iv e r se ;  t h e s e ,  t h e r e f o r e ,  every  man sh o u ld  fo llo w  and c o r r e c t in g  
th o se  c i r c u i t s  in  th e  head th a t  were deranged a t b i r t h ,  by le a r n in g  
to  know th e  harm onies and r e v o lu t io n s  o f  th e  w o r ld , he sh ou ld  
b r in g  the i n t e l l i g e n t  p a r t ,  acco rd in g  to  i t s  p r i s t i n e  n a tu r e , in to  
th e  l ik e n e s s  o f  th a t  which i n t e l l i g e n c e  d is c e r n s ,  and thereby  win 
th e  f u lf i lm e n t  o f  the b e s t  l i f e  s e t  by the gods b e fo r e  mankind 
both  fo r  t h is  p r e se n t  tim e and fo r  th e  tim e to  come ( Tim.9 0 c 5 -d 7 ,  
t r a n s . C om ford , cp. 47b5~e2, 4 4 b l- c 4 ,  42c5-d 2)
My aim in  t h i s  paper i s  to  pave th e  way fo r  a s t r a i g h t f orn ard read in g  o f  
such  p a s s a g e s . However, I s h a l l  proceed  by a " lon ger  road" s in c e  I  have n o t been  
a b le  to  d is c o v e r  any s h o r tc u t s .  I must a ls o  c o n fe s s  th a t  on the f i r s t  p a r t  o f  
t h is  road I have en cou n tered  so  many d i f f i c u l t  cu rves and p o th o le s  th a t  I do n o t  
y e t  have a g r e a t  d e a l to  say  about l a t e r  segm en ts . N e v e r th e le s s ,  I hope to  
persuade you th a t  i t  i s  a road w orth t r a v e l in g .
G earing up
In r e c e n t  y e a r s  a number o f  s c h o la r s  have argued c o n v in c in g ly  th a t  P la to  
does n o t assume th a t  th e  id e n t i t y  c o n d it io n s  fo r  th e  item s in  h is  o n to lo g y  a je  
such  th a t  a. i s  th e  same item  as b_ i f  and on ly  i f  "a" i s  synonymous w ith  "b". For 
exam ple, i t  i s  ob v iou s to  both  th e  Greeks and us th a t  "tem perance" i s  n o t  synonymous 
w ith  "cou rage,"  y e t  in  h is  e a r ly  d ia lo g u e s  P la to  h o ld s  th a t  th e se  term s r e fe r  to  
th e  same v ir t u e .
The r e j e c t io n  o f  t h is  assum ption  about id e n t i t y  c o n d it io n s  has im portant  
r a m if ic a t io n s .  One i s  th a t  we cannot say  in  advance o f  in q u iry  what som ething is^  
how i t  w i l l  be s p e l le d  ou t in  term s o f  the o n to lo g y  o f  a f u l l y  d eve lop ed  s c ie n c e .
I t  may be th a t  th e  d e s c r ip t io n  or meaning o r d in a r ily  a s s o c ia t e d  w ith  a term  and 
an oth er  n o t  o r d in a r ily  a s s o c ia t e d  w ith  i t  p ic k  ou t th e  same or very  n e a r ly  the  
same r e a l  item . I t  may a ls o  happen th a t  th e  o rd in ary  c o n cep tio n  w ith  which we 
b eg in  does n o t  correspond to  any r e a l  or c a u s a lly  r e le v a n t  u n i t .
A fu r th e r , c lo s e ly  r e la te d  r a m if ic a t io n  i s  th a t  th e  r e la t io n s  among the item s  
may n o t  m irror ord in ary  co n cep tu a l r e la t io n s h ip s ,  so  th a t  co n cep tu a l a n a ly s is  cannot 
be assumed to  o f f e r  us a purchase on r e a l i t y .  P la to  c o n s is t e n t ly  e v in c e s  a concern
2w ith  th e  developm ent o f  w hole th e o r ie s  and a w i l l in g n e s s  to  fo r sa k e  fa m il ia r  
v iew s fo r  th e  sake o f  in te g r a te d  a c c o u n ts . He i s  o f te n  more n a tu r a lly  and 
r e a d ily  u n d erstood  as making an e f f o r t  to  g iv e  a t h e o r e t ic a l  accou n t o f  what 
X i s  or how X s ta n d s  in  r e la t io n  to  than as o f f e r in g  a sem a n tic  d e f in i t io n  
o f  x  or  as t r a c in g  o u t r e la t io n s  o f  l o g i c a l  e n ta ilm e n t .
The in te r p r e t e r  o f  P la to  then  i s  n o t f r e e  to  assume w ith o u t argument 
th a t  th e  b ou n d aries and r e la t io n s  o f  the item s in  h is  o n to lo g y  c o in c id e  in  
any n e a t way w ith  th e  geography su g g e ste d  by our ord in ary  c o n c e p tio n s  o f th e  
w orld . We must be e s p e c ia l ly  c le a r  and c a r e f u l  about t h is  when d e a lin g  w ith  
h is  v iew s on our c o g n it iv e  and m oral pow ers. We tend to  stu d y  P la to  from th e  
p e r s p e c t iv e s  and w ith in  th e  l im i t s  s e t  by modern a rea s  o f  s p e c ia l i z a t io n .
Many modern d is c u s s io n s  o f  know ledge and v ir t u e  proceed  by c o n c e p tu a l a n a ly s is  
and some p resuppose an o n to lo g y  w hich in c lu d e s  such item s as p r o p o s i t io n s ,  
s u i  g e n e r is  m oral d i s p o s i t io n s  or w i l l s ,  and p r o p e r t ie s  whose id e n t i t y  co n d i­
t io n s  are g iv en  by m eanings. Sometimes th e se  o n t o lo g ic a l  p r e s u p p o s it io n s  are  
made e x p l i c i t  (as in  th e  work o f  Alan Donagan) and d efen d ed . O ften , how ever, 
th e  e p is t e m o lo g is t  o r  m oral p h ilo so p h e r  g iv e s  l i t t l e  thought to  w hether the  
th eory  he i s  d e v e lo p in g  i s  com p atib le  w ith  n a tu r a l s c ie n c e ,  how th e  two 
s o r t s  o f  th e o r ie s  m ight be in te g r a te d , or  what our c o g n i t iv e  and m oral powers 
are in  n a tu r e  and r e a l i t y .  S im i la r ly ,  s t u d ie s  o f  P l a t o ’ s ep iste m o lo g y  and 
e t h ic s  u s u a l ly  pay l i t t l e  or no heed to  h i s  th eory  o f  n a tu r e , and h is t o r ia n s  
o f  s c ie n c e  have l i t t l e  or n o th in g  to  say about h i s  v iew s on v ir t u e .  S t i l l  we 
probably  agree  th a t  P la to  h im s e lf  i s  p o s s e s s e d  o f  th e  c o n v ic t io n  th a t  s tu d ie s  
o f a l l  th e se  s u b je c t s  must f i n a l l y  cohere in  some way. I t  i s  a commonplace 
th a t  he e n v is io n s  a com prehensive s c ie n c e  o f  r e a l i t y ,  however we are to  under­
sta n d  th e  d e t a i l s  o f  th a t  v i s io n .  Furtherm ore, he n o t on ly  d is c u s s e s  knowledge  
and v ir t u e  w ith  c o n s id e r a b le  care  and o f f e r s  a th o u g h t fu l,  in form ed , a lb e i t  
t e n t a t iv e  and d i f f i c u l t ,  account o f  n a tu r e , bu t he a l s o ,  e s p e c i a l ly  in  the  
l a t e r  d ia lo g u e s ,  sk e tc h e s  fo r  us the l i n e s  a lo n g  w hich the in te g r a t io n  i s  to  
p ro ceed .
Much o f  t h i s  i s  done in  th e  Timaeus and Laws. ( I  b e l ie v e  c a r e f u l  a t t e n t io n  
must a ls o  be p a id  to  o th e r  d ia lo g u e s ,  p a r t ic u la r ly  th e  P h ileb u s  and the S o p h is t , 
though I have n ot y e t  g iv en  th e s e  d ia lo g u e s  c a r e f u l  s t u d y .)  The Timaeus i s  
c le a r ly  and e x p l i c i t l y  concerned w ith  o n to lo g y . Thus i t  seems re a so n a b le  to  
e x p e c t th a t  P la to  b e l ie v e s  th e  l ik e n e s s e s  o f  Forms, in c lu d in g  our moral and 
c o g n i t iv e  pow ers, are  e x p l ic a b le  in  term s o f  th e  item s enum erated th e r e . For 
exam ple, e a r l i e r ,  in  th e  R e p u b lic , j u s t i c e  has been d e sc r ib e d  as a s t a t e  o f  
th e  s o u l ,  a k ind  o f  p sy c h ic  harmony. In th e  Timaeus and th e  Laws th e  s o u l  and 
i t s  s t a t e s  are d is c u ss e d  in  some d e t a i l  and we are t o ld  what p s y c h ic  harmony 
c o n s is t s  in .  A c o n s id e r a t io n  o f  th e  o n to lo g y  in  terms o f  which som ething we 
are in v e s t ig a t in g  must be cashed ou t can som etim es h e lp  us to  make p r o g r e ss .
We may s e e  th a t  some o f  th e  ways we can im agine e x p la in in g  i t  are r u le d  o u t or  
th a t  th e r e  are new ways or a t  l e a s t  new r e se a r c h  s t r a t e g i e s .  I t  i s  my hope th a t  
t h i s  paper and th e  lo n g e r  stu d y  from which i t  i s  drawn may be h e lp fu l  in  th a t  way.
The o n to lo g y  o f  th e  T im aeus: sp ace  and appearances
In th e  R ep u b lic  and o th e r  m idd le d ia lo g u e s  P la to  speaks g e n e r a lly  o f  b e in g  
and becom ing. He o f f e r s  h is  f u l l e s t  trea tm en t o f  th e  l a t t e r  in  th e  Timaeus and 
says he i s  com pelled  by th e  account to  tr y  to  make c le a r  a th ir d  f a c t o r ,  th e  
" r e c e p ta c le "  or  " sp a ce ."  When t h i s  th ir d  f a c t o r  i s  in tr o d u c e d , P la to  sa y s  i t s  
"power and natu re"  i s  above a l l  to  be "a r e c e p t a c le ,  as it^ w ere  a n u r s e , o f  a l l  
becoming" ( 4 9 a 5 -6 ) , and he e lsew h ere  c a l l s  i t  "space" ( 5 2 a 8 ) . I t  i s
"ungenerated" and " in d e s tr u c t ib le "  (5 2 a 2 ) , a th in g  in  i c s  own r ig h t — a " th is"  
( 5 0 a l - 2 ) .  N e v e r th e le s s ,  i t  i s  " in v is ib le "  and "hard to  grasp" (5 1 a 7 -b 2 ) ,  
"apprehended w ith o u t th e  s e n s e s  by a s o r t  o f b a sta rd  reason in g"  (5 2 b 6 ) . I t
3p ro v id es  a medium (<= 7'ov'i 50c2) or " sea t"  5 2 b l)  fo r  th e nbecom ers"
(P en n er1s term) but i s  d i s t i n c t  from them and o n ly  appears to  be d i f f e r e n t  a t  
d i f f e r e n t  tim es b ecau se  o f  th e  v a r io u s  c o n f ig u r a t io n s  and movements coming to  be 
in  i t  ( 5 0 c 3 - 4 ) . S t i l l ,  when moved, i t  in  turn "shakes" i t s  c o n te n ts  (5 2 e 4 -5 , 8 
8 8 d 8 ).’ Of i t s e l f  i t  i s  amorphous and o f  no d e f i n i t e  k ind  s in c e  im ages o f  the  
i n t e l l i g i b l e  and e te r n a l  th in g s  would o th e r w ise  be d is t o r t e d  by t h e ir  r e c ip ie n t  
(5 0 d l-5 1 a 3 , fo llo w in g  Cook W ilso n ’ s c o n je c tu r e  a t  5 1 a l ) .  "For t h i s  reason  we 
sh o u ld  n o t c a l l  e a r th  or  a ir  or f i r e  or  w ater  or  any o f  t h e ir  compounds or  
components th e  mother and r e c e p ta c le  o f  th a t  which comes to  be v i s i b l e  and 
in  any way p e r c e p t ib le ."  (5 1 a 4 -6 ) R ather, such th in g s  c l in g  to  th e  r e c e p ta c le  
"on p a in  on b e in g  n o th in g  a t a l l"  (5 2 c 5 ) . I t  i s  more c o r r e c t  to  say  some p a r t  
or re g io n  of space which has been made f i e r y  (/re? rr u^o appears as f i r e
and s im i la r ly  fo r  th e  o th e r s  (5 1 b 4 -6 ) .
P la to  d e s c r ib e s  th e  g e n e s is  o f  f i r e ,  e a r th , w ater  and a i r  in  the cosmos by 
n o t in g  th a t  i t  i s  c le a r  to  everyon e th a t  th ey  are b o d ie s  (P'co/.l¡/.Ttf) ^ and a l l  body 
has depth (β ο ί (9-OS) and "every depth must in  turn be bounded by s u r fa c e .  And 
every  s u r fa c e  th a t i s  r e c t i l i n e a r  i s  composed o f t r ia n g le s "  ( 5 3 c 4 - d l ) .  Two b a s ic  
s o r t s  o f  r ig h t  t r ia n g le ,  the h a lf - s q u a r e  ( i s o s c e l e s )  and th e  h a l f - e q u i la t e r a l  
( s c a le n e )  are then p o s ite d  as th e  o r ig in  o f  f i r e  and th e  o th e r  b o d ie s .  P la to  
in d ic a t e s  th a t  even th e  t r ia n g le s  are n o t th e  u lt im a te  s t a r t in g  p r i n c ip l e s ,  b u t  
does n ot p r e s s  fu r th e r  in  the Timaeus (4 8 b 5 -c 5 ) . In Laws X he e x p la in s  th a t  
g e n e r a tio n  occu rs when "a s t a r t in g  p r in c ip le  ta k in g  in c r e a s e  comes to  th e  second  
change and from t h is  to  th e  n e x t ,  and coming to  th e  th ir d  fu r n is h e s  p e r c e p tio n  
to  p e r c ip ie n t s "  ( 8 9 4 a l- 5 ) .  I t  seems p rob ab le  th a t  th e  c o u n terp a rt o f  l e t t e r s  in  
th e  Timaeus and th e  " s ta r t in g  p o in t o f  g en era tio n "  in  th e  Laws i s  th e  l i n e ,  
w hich i s  th e  m in im ally  extended  th in g  and th e  o f  a p la n e . From p la n e s ,  o f
which t r ia n g le s  are th e  s im p le s t ,  b o d ie s  or s o l i d s  are p r o d u c e d . ^
We may n o te  th a t  P la to  moves f r e e ly  from t a lk  o f  p la n e s  or  s u r fa c e s  to  t a lk  
o f  s o l i d s  w ith  no s ig n  th a t  he su p p oses he i s  making some r a d ic a l  t r a n s i t io n  in  
go in g  from one to  th e  o th e r  or th a t  both  cannot be p r e s e n t  to g e th e r  in  
(r a th e r  in  th e  manner o f  a geom eter who may employ l i n e s ,  p la n es  and s o l i d s  in  
th e  same p r o o f ) .  I t  seem s th a t  what we have in  P la t o ' s  sp a ce  then are s u r fa c e s ,  
some o f  which are p la n es  (th e  t r ia n g le s  and th e  s u r fa c e s  th ey  compose) and o th e rs  
o f  w hich turn c o m e r s  o r , more p r e c i s e ly ,  come to g e th e r  a t  a n g le s  th a t  c r e a te  
" s o l id s ."  (Tim.5 4 d 3 -5 5 c4 ) That i s ,  "bodies"  are  r e g io n s  o f  "space" bounded by 
s u r fa c e s .  The r e s t r i c t io n  (or one o f  th e  r e s t r i c t io n s ? )  th a t  makes P la t o ’ s 
sp ace  d i f f e r e n t  from g e o m e tr ic a l space i s  th a t  too bounded f ig u r e s  cannot appear 
in  p r e c is e ly  the same sp a c e . This comes ou t in  h i s  account o f t h e ir  in t e r a c t io n s  
( s e e  b e lo w ) . I t  seems to  me th a t  we sh ou ld  th in k  o f  t h is  l im i t  as imposed by 
sp ace  and n o t by th e  su r fa c e s  b ecau se  i f  i t  i s  imposed by th e  s u r fa c e s  I do n o t  
understand  why P la to  would th in k  he n eeds sp ace  as a d i s t i n c t  e n t i t y  in  h is  
o n to lo g y . S in ce  th e  same Form may appear now h e r e , now th e r e , i t  i s  e v id e n t ly  
one im portant m eta p h y s ic a l fu n c t io n  o f  P la t o ' s  space to  make p o s s ib le  many im ages 
o f  a s in g le  Form. T his image o f f i r e  i s  d i s t i n c t  from th a t in  v ir t u e  o f  coming 
to  be in  a d i f f e r e n t  r e g io n . We are probably  n o t to  th in k  o f  i t s e l f  as
th r e e -d im e n s io n a l in  th e  se n se  th a t  an yth in g  in  i t  must be th r e e -d im e n s io n a l,  
th a t  i t  c o n fe r s  th ree  d im ensions on i t s  c o n te n ts , so  to  sp eak . However, we have  
seen  th a t  i t  i s  req u ired  th a t  p e r c e p t ib le s  have "depth .
The b o d ie s  in  th e  r e c e p ta c le  correspond  to  fo u r  o f  th e  f i v e  r e g u la r  s o l i d s  
whose t h e o r e t ic a l  c o n s tr u c t io n  i s  worked out by T h ea e te tu s  a t  th e  Academy ( se e  
E u c lid , E lem en ts, X I I I ) .  The f i f t h  i s  s a id  to  be th e  f ig u r e  o f  the cosmos as  
a w hole (5 5 c 4 -6 ) .  F ir e  i s  a te tra h ed ro n  o f  w hich each  e q u i la t e r a l  tr ia n g u la r  
fa c e  i s  i t s e l f  c o n str u c te d  o f s i x  h a l f - e q u i la t e r a l  t r ia n g le s ;  a ir  and octah ed ron  
and w ater  an ico sa h e d r o n , both  w ith  th e  same kind o f  fa c e s  as th e  pyram id. Four
4h a l f 7 square t r ia n g le s  are used to  c o n s tr u c t  th e  fa c e s  o f  th e  e a r th -c u b e . Any 
in d iv id u a l  body i s  so  sm a ll as to  be i n v i s i b l e  to  us ( 5 6 c l - 2 ) .  The f i r s t  th ree  
are m u tu a lly  tran sform ab le  s in c e  they are c o n s tr u c te d  o f  th e  same s o r t  o f  
t r i a n g l e s ,  though e a r th  "can n ev er  p a ss  in to  any o th e r  kind" (5 6 d ). E .g . the  
tw enty tr ia n g u la r  fa c e s  o f  a w a te r -ic o sa h ed ro n  can be recom bined as one f i r e -  
te tra h ed ro n  and two a ir -o c ta h e d r a , which may be fu r th e r  d iv id e d  in to  f i v e  f i r e -  
te tr a h e d r a . Each s o r t  o f  body a ls o  comes in  d i f f e r e n t  v a r i e t i e s  or "grades"  
(C om ford ) or " iso to p e s"  (F r ie d la n d e r ) , w hich correspond  to  d i f f e r e n t  r e l a t i v e  
s i z e s .  E .g . a i th e r  and murk or gloom are two grad es o f  a i r  ( 5 8 d l - 3 ) . The 
grad es o f  each body are l im ite d  in  number, and an in d iv id u a l  o f  one grade may 
combine w ith  o th e r s  o f  the same grade and kind ( e . g .  g o ld  i s  formed o f  th e  
f i n e s t  w a te r - ic o sa h e d r a , 5 9 b ) , w ith  o th e r s  o f  the same kind bu t d i f f e r e n t  grades  
( e . g .  copper, 5 9 b -c ) or w ith  th o se  o f  d i f f e r e n t  k in d s to  form compounds ( e .g .  
w ine i s  a compound o f  w ater  and f i r e  (6 0 a ) , s a l t  o f  e a r th  and w ater  ( 6 0 e ) ) .
The tra n sfo rm a tio n  o f  b o d ie s  and th e  g e n e s is  o f  t h e ir  v a r i e t i e s  and 
compounds in v o lv e s  movement and b e fo r e  d e s c r ib in g  the powers and pathem ata  
o f  b o d ie s  P la to  warns th a t  u n le s s  we agree  on the manner and c o n d it io n s  o f  
movement and r e s t ,  many d i f f i c u l t i e s  w i l l  impede our su b seq u en t r e a so n in g  (55d7-  
5 8 a 2 ) . He s t r e s s e s  th a t  movement a r is e s  w ith  d is e q u il ib r iu m  (¿AVCO/¿o<\d‘í/¡é) .
"We must la y  i t  down th a t  movement i s  alw ays in  d is e q u il ib r iu m  and r e s t  in  
eq u ilib r iu m "  (5 7 e 5 -6 ) .  The a i t i a  o f  d is e q u il ib r iu m  i s  in  turn  in e q u a l i t y  (cvV/ - 
LO'OOj^ ), The l a t t e r  term i s  used in  th e  Timaeus in  com paring c o n s t i t u e n t s  o f  
b o d ie s ,  b o d ie s , and m asses o f  d i f f e r e n t  s i z e s  (53d 3 , 5 4 c 2 , 5 5 e5 , 57a7 -b 2 , 58d4,
58d7, cp . P h i l .5 6 d l 0 ) . D ise q u ilib r iu m  and thus movement a r i s e  when u n eq u a ls  
are ju x ta p o se d . A p r o c e ss  o f  d i s s o lu t io n  or  recom b in ation  by w hich b o d ie s  are  
transform ed may be s e t  o f f  by the i n i t i a l  d is e q u il ib r iu m , fo r  exam ple, when a 
mass o f  a ir  or w ater  i s  surrounded by f i r e ,  cu t up by th e  sh arp n ess o f  i t s  
a n g le s  and ed ges and recom bined in to  f i r e  (5 6 e8 -5 7 a 2 ) or  when a few sm a lle r  f i r e -  
te tr a h e d r a  are broken down and "quenched" by a mass o f  la r g e r  w a te r -ic o sa h e d r a  
and th e  tr ia n g u la r  s u r fa c e s  recom bine in to  o c ta h e d r a , then  ic o sa h e d r a  (5 7 a 7 -b 2 ) .
P la to  som etim es v iv id ly  d e s c r ib e s  t h is  a s t h e ir  "coming in to  c o n f l i c t ,"  "w arring,"  
e t c .
As lon g  a s  d is e q u il ib r iu m  i s  p r e s e n t ,  movement w i l l  c o n tin u e  so  th a t  i f  
th e re  i s  no movement, th e r e  i s  no d is e q u il ib r iu m , i . e .  l i k e  i s  ju x ta p o se d  w ith  
l i k e  (or some o th e r  mover i s  o p e r a t in g ) .  Thus, as i t  em erges in  P l a t o ’ s th ou gh t, 
th e  w ell-know n l i k e  to  l i k e  p r in c ip le  i s  to  be e x p l ic a t e d  in  term s o f  th e  o n to lo g y  
and p r o c e s s e s  a lrea d y  m entioned . P la to  l a t e r  e x p la in s  what i s  u s u a lly  c a l le d  
th e  p r in c ip le  o f  c ir c u la r  th r u s t  v ia  th e  l i k e  to  l i k e  p r in c ip le  ( 7 9 d - e ) . N e ith er  
r e q u ir e s  th e  p o s t u la t io n  o f  some m y ster io u s  power o f  a t t r a c t io n  a c r o ss  space in h e r e n t  
in  th e  b o d ie s  or t h e ir  compounds. P la to  t e l l s  us e x p l i c i t l y  th a t  th e r e  i s  no such  
th in g  in  th e  ca se  o f  amber and lo d e s to n e , whose b eh a v io r  l i k e  th a t  o f  many 
seem in g ly  m agica l o ccu rren ces  i s  to  be an a lyzed  in  term s o f  the c ir c u la r  th r u s t  
and th e  c o m p le x it ie s  in v o lv e d  in  th e  in t e r a c t io n s  o f  the b o d ie s  ( 8 0 c l - 8 ) .
Given t h i s  g e n e r a l account o f  the movement o f  "bodies"  and P la t o ’ s e x p l i c i t  
c la im  th a t  they  and " a l l  v i s i b l e  b od ies"  do n o t  s e t  th em se lv es  in  m otion^but are  
only"moved by o th e r s  and o f n e c e s s i t y  s e t  y e t  o th e r s  in  m otion" ( 4 6 e l - 2 ) °  one 
m ight wonder why they  do n ot s o r t  in to  k in d s , pack or become as n e a r ly  packed  
as t h e ir  geom etry w i l l  p erm it, and s to p  m oving. He t e l l s  us th a t  in  th e  
f in i s h e d  cosmos th e  c ir c u la r  r o ta t io n  o f  the w orld  s o u l c o n f in e s  th e se  b o d ie s  
as t i g h t l y  a s  p o s s ib le  so  th a t  sm a ll p a r t i c l e s  are c o n t in u a lly  b e in g  ju x ta p o sed  
w ith  la r g e  and " in  t h i s  way a c o n sta n t  d is e q u il ib r iu m  i s  m ain ta in ed  which in s u r e s  
th a t  the p e r p e tu a l m otion o f  th e s e  b o d ies  i s  and s h a l l  be u n c e a s in g ly "  (5 8 c 2 -4 ) .
He s u g g e s ts  th a t  w ith o u t so u l th in g s  would come to  a s t a n d s t i l l  in  Laws X (8 9 2 a 2 -8 , 
8 9 5 a 6 0 9 ), where I tak e him to  be sp eak in g  o f  th e  cosm os. The d is e q u il ib r iu m  o f  
the precosm os d e sc r ib e d  in  th e  Timaeus would presum ably in s u r e  c o n tin u a l d is o r d e r ly
5movement t h e r e ,  and, o f ecm rse, th e r e  are no gen u in e " b o d ie s ,"  or o r d e r ly  change 
or g e n e s is  th e r e , s in c e  as d e sc r ib e d  in  both  d ia lo g u e s  th e se  depend on and are  
p o s s ib le  o n ly  a f t e r  th e  im p o s it io n  o f  o rd er .
The p o in t  to  be n oted  fo r  p r e se n t  p u rposes i s  th a t  th e  movement o f  inan im ate  
b o d ie s  i s  e x p la in e d  in  term s o f  p r in c ip le s  e x t r i n s i c  to  them— d is e q u il ib r iu m  
betw een or  among them and s o u l .  P la t o ’s  accou n t o f  movement i s  thus s i g n i f i c a n t l y  
d i f f e r e n t  from th a t o f  A r i s t o t l e ,  f o r  whom movement i s  th e  a c t u a l iz in g  o f a 
p o t e n t i a l i t y  in  a th in g  and th e  movement o f  th e  s im p le  b o d ie s  i s  e x p la in e d  in  
p a rt by an ir r e d u c ib le ,  i n t r i n s i c  ten dency w ith in  each  in d iv id u a l  to  p roceed  to  
i t s  n a tu r a l p la c e  and remain a t r e s t  th e r e . A r i s t o t l e  i s  co g n iza n t o f  t h i s  
im portant d i f f e r e n c e  and em phasizes th e  o r i g i n a l i t y  o f  h i s  trea tm e n t. T his i s  
e s p e c i a l ly  e v id e n t  in  h is  accou n t o f  w e ig h t in  th e  De C á e lo . He d e r id e s  h is  
p r e d e c e s s o r s , o f  whom P la to  i s  one o f  th e  m ost im p ortan t, f o r  t r e a t in g  on ly  
r e l a t i v e  l ig h t n e s s  and h e a v in e s s . He m en tions th a t  a cco rd in g  to  P la to  " h eav ier  
i s  b e in g  composed o f  a g r e a te r  number o f  th e  same p a r t s ,  l i g h t e r  o f  few er" (308b 
3 -6 , cp . Tim. 5 6 b l-2 )^  and i n s i s t s  th atan y  such  o c c u r re n t or r e la t io n a l  account  
o f  t h i s  power w i l l  be s u b je c t  to  in su p e r a b le  o b j e c t io n s .  We must suppose in s te a d  
"some th in g s  a lw ays by n a tu re  move away from the c en ter"  (3 0 8 a l4 -1 5 )  and "we 
mean by ’h e a v y ’ and ’ l i g h t ’ th e  c a p a c ity  to  move n a t u r a lly  in  some way" (307b32-33)  
I  have argued b r i e f l y  in  an e a r l i e r  paper th a t  a c a r e f u l  read in g  o f  the  
r e le v a n t  p a ssa g e s  in  th e  Timaeus r e v e a ls  th a t th e r e  i s  in  g e n e r a l no need to 
suppose th e  pathem ata and dunameis o f  b o d ie s  are d i s t i n c t ,  s u i  g e n e r is  q u a l i t i e s  
or d i s p o s i t io n s  and th a t  they  can be r& described  in  term s o f  the o n to lo g y  a lrea d y  
d e l in e a te d . For exam ple, b e in g  s o f t  i s  hav ing  a r e l a t i v e l y  sm a ll b ase  (6 2 b 8 ), 
"sound i s  th e  s tr o k e  i n f l i c t e d  by a ir  on th e  b ra in  and b lood  through th e  ea rs  
and p a ssed  on to  th e  so u l"  (6 7 a ) , "the [compounds o f  b o d ie s ]  w hich r in s e  th e  
sm a ll v e in s  and c le a n s e  th e  w hole re g io n  o f  th e  tongue are c a l le d  ’a c r id ’ i f  they  
produce t h i s  e f f e c t  in  e x c e s s  and a t ta c k  th e  su b sta n ce  o f  th e  tongue to  th e  
p o in t  o f  d i s s o lv in g  some p art o f  i t ;  such i s  th e  dunamis o f  so d a ."  ( Tim. 6 5 d - e ) . 
R e le v a n tly  s im i la r  a n a ly s is  are  o f fe r e d  o f  h o t ,  c o ld ,  hard , h a rsh , sw e e t, 
sm ooth, rough, p le a s u r e , p a in , p un gen t, u n p le a sa n t od o r , b r ig h t ,  dark , and many 
o th e r  a f f e c t io n s  and pow ers. Once we have d e sc r ib e d  th e  b o d ie s  and t h e ir  r e la t io n s  
and in t e r a c t io n s  we have d e sc r ib e d  th e s e  th in g s  to o , though in  some c a s e s  no 
one s o r t  o f  p r o c e s s ,  body or g e o m e tr ic a l f e a tu r e  corresp on d s to  a g iv e n  q u a l i t y -  
term . 11
Some em inent modem s c h o la r s  have reco g n iz e d  th a t  some im p ortan t r o le  i s  
g iv en  to  th e  q u a si-m a th em a tica l item s in  th e  Timaeus b u t have in te r p r e te d  i t  
d i f f e r e n t l y .  V la s to s  d e s c r ib e s  P la t o ’ s  trea tm en t as one w hich  e x p la in s  o b se r v a b le  
p r o p e r t ie s  by u n ob servab les  and em phasizes th a t "the u n o b serv a b les  need n o t  
th em se lv es  p o s s e s s  th o se  same p r o p e r t ie s '1.^^ I do n o t s e e  th a t  th e  t e x t  o f  th e  
Timaeus r e q u ir e s  or  indeed  su p p o rts  a rea d in g  on w hich the s o - c a l l e d  o b se r v a b le s  
e x i s t  as item s d i s t i n c t  from the u n d er ly in g  q u a si-m a th em a tica l ite m s . That i s ,  
we do n o t ,  I  am u r g in g , have a s i t u a t io n  in  w hich q u a s i-g e o m e tr ic a l  item s in  some 
way e x p la in  o r  are r e s p o n s ib le  fo r  o th e r  item s in  th e  o n to lo g y  which are q u a l i t i e s
and powers but r a th e r  one in  which th e  l a t t e r  are rephrased  o r  r e d e sc r ib e d  in
terms o f  th e  form er to g e th e r  w ith  s o u l s ,  to  which I  s h a l l  turn  s h o r t ly ,  J f  
th e s e  a d d it io n a l  item s are ep iphenom en al, th ey  seem su p e r flu o u s  a t b e s t .
C ornford’ s p o s i t io n  i s  a more r a d ic a l  on e . Many " q u a l i t ie s "  are  n o t even  
c a u s a lly  or  e x p la n a to r i ly  dependent on th e  g e o m e tr ic a l ite m s . R ath er , th e  
g e o m e tr ic a l shapes and the p r o p o r tio n s  which the Demiurge in tr o d u c e s  in  c r e a t in g  
th e  cosmos are imposed on a se a  o f  q u a l i t i e s  x^hich c o n tin u e  to  e x i s t  a f t e r  c r e a t io n
o r , i f  c r e a t io n  i s  n o t  to  be taken l i t e r a l l y ,  e x i s t  a l l  a lo n g . On t h is  v iew , e a r th ,
f i r e ,  b e in g  hatfd, b e in g  h eavy , b e in g  h o t ,  b e in g  red and so  on are d i f f e r e n t  item s  
from th e g e o m e tr ic a lly  d esc r ib e d  o b je c t s  or p r o p e r t ie s .  C ornford p o in ts  o u t  
c o r r e c t ly  th a t  P la to  c o in s  th e  term /ro /o  r/ls " q u a lity "  in  th e  T h ea ete tu s and h i s
6t r a n s la t io n  o f  th e  Timaeus has P la to  sp eak in g  o f  th e  " ch a ra c ters"  or  " q u a l i t ie s "  
e a r th , a i r ,  f i r e ,  w ater  and o th e r  " a f fe c t io n s  th a t  go w ith  t h e s e ,"  such a s  the  
" q u a li t ie s "  h o t ,  hard , h eavy , smooth ( 6 1 c f f . ) .  But C o m fo r d 's  t r a n s la t io n  i s  
m is le a d in g . The term n o to  ' / js  does n o t appear in  th e  Timaeus nor do ¿>S fr ruJ&q 5 
and th e  o t h e r s .  Indeed th e  form er appears on ly  in  th e  T heaetetu^  where such  
item s are  req u ired  in  order to  make th e  P rotagorean  p o s i t io n  b e in g  advanced th e r e  
a p la u s ib le  one. ■ro/o'd7VV a t 49d 5-e6  i s  t r a n s la te d  by Cornford and o th e r s  as 
" q u a lity "  or  "what i s  o f  such  and such  a q u a l i ty " ,  but P la t o ' s  p o in t  h ere  seem s 
to  be th a t  we can a t  b e s t  say a p a ss in g  phenomenon i s  f i r e - l i k e ,  "such [as f i r e ] "
I t  cannot p ro v id e  an answer to  "What i s  f ir e ? "  The word * w hich Cornford
t r a n s la t e s  " ch aracter"  a t  5 0 c l and 52d6 and sa y s  means " q u a lity "  would more 
commonly and n a t u r a lly  be t r a n s la te d  " sh a p e ." Indeed th e  c o n te x t  a t  5 0 c l  i s  a 
com parison o f  th e  r e c e p t a c le ' s  r e c e iv in g  a l l  "bodies"  w ith  g o ld 's  b e in g  molded 
in to  d i f f e r e n t  f ig u r e s ,  o f  which t r ia n g le  i s  used as an exam ple. ^
In a d d it io n  to  the f a c t ,  a lrea d y  n oted  by many, th a t  th e re  i s  no f ir m  te x t u a l  
e v id e n c e  fo r  C o m fo rd 's  r e a d in g , su p p osin g  th a t  th e  pathem ata are p r e - e x i s t e n t  
and d i s t i n c t  ren d ers P la t o ' s  trea tm en t much l e s s  co h eren t and p la u s ib le .  I f  
P la to  th in k s  th e  phenomena o f f i r e ,  b e in g  h o t ,  b e in g  y e l lo w , e t c .  are p r e - e x i s t e n t ,  
d i s t i n c t ,  n o n -c o n f ig u r a t io n a l  or n on -n u m erica l q u a l i t i e s ,  h i s  p roced u re in  th e  
Timaeus i s  b a f f l i n g .  The s e c t io n  on th e  q u a l i t i e s  and powers com p rises th e  
lo n g e s t  p a r t o f th e  d is c u s s io n  o f  the " b o d ie s ."  As D ie tr ic h  Schulz has p o in ted  
o u t ,  on such  an in te r p r e ta t io n  i t  i s  s u p e r f lu o u s . Why sh o u ld  P la to  say  such  
th in g s  as th a t  we c a l l  f i r e  "hot" in  v ir t u e  o f  i t s  sharp ed ges and p o in te d  a n g le s  
in s te a d  o f  sim p ly  a l le g in g  th a t  f i r e  i s  hot b ecau se  th e  pyramid a s s o c ia t e d  w ith  
i t  i s  f i l l e d  w ith  th e  q u a l i ty  hot? And why shou ld  th e  q u a l i t i e s  and powers be 
a l l o t t e d  in  each  c a se  a s  they a r e , e . g .  why sh ou ld  y e llo w  go w ith  th e  te tr a h e d r a  
and n ot th e  octah ed ra?  Why sh ou ld  P la to  have in tr o d u c ^  h is  th eory  o f  th e  
g e o m e tr ic a l c o n s tr u c t io n  o f the prim ary b o d ie s  a t  a l l ?  Ian Crombie has noted  
th a t  th e  accou n t o f  the tra n sfo rm a tio n  o f  f i r e ,  a i r  and w ater depends on th e  
" n e u tr a lity "  o f  th e  t r ia n g le s  in to  which they  are d iv id e d . " If  a pyramid was 
a pyram idal volume o f  f i e r i n e s s  i t  cou ld  n ot be cu t in to  t r ia n g le s  ( f i e r y  
t r ia n g le s ? )  w hich could  re-com bin e in to  a m o lecu le  o f  w ater" .
I have b e lab ored  t h i s  p o in t·a b o u t  the q u a l i t i e s  and powers o f b o d ie s  fo r  
two r e a so n s . F i r s t ,  i t  r e v e a ls  som ething o f  the g e n e r a l l i n e s  a lo n g  w hich P la to  
w i l l  ex p ec t an in te g r a te d  account o f  r e a l i t y  to  p ro ceed . Second , i f  P la to  does  
n o t d e l in e a t e  such  item s in  a way as to  make them correspond  to  our ord in a ry  n o t io n s ,  
t h i s  sh ou ld  make us open to  the p o s s i b i l i t y  th a t he may e x p l ic a t e  our c o g n it iv e  
and m oral powers in  unexpected  ways as w e l l .  I f  one regard s b e in g  h o t , r ed , e t c .  
as ep ip h en om enai, i t  makes the o v e r - a l l  p ic tu r e  l e s s  e le g a n t  but one can probably  
s t i l l  make th e  same p o in t  about c o g n it iv e  and m oral pow ers, fo r  th ey  are s u r e ly  
n ot epiphenom enal by P la t o ' s  l i g h t s .
Surveying th e  c o n f ig u r a t io n s  now, l e t  us im agine f r e e z in g  a r e g io n  o f  the  
r e c e p t a c le  a t  a p a r t ic u la r  tim e . Among th e  c o l lo c a t io n s  w i l l  be some o f  the  
im ages w hich we o r d in a r ily  speak o f as o b j e c t s  or  p o r t io n s  o f  s t u f f .  Now thaw 
and l e t  tim e r o l l  on . A d d it io n a l c o n f ig u r a t io n s  w i l l  appear. E . g . , a " fixed "  
s t a r  w i l l  sx^eep ou t a c i r c l e ,  th e  sun w i l l  t r a v e r s e  a s p i r a l .  The p o in t  to  be 
em phasized i s  th a t  x-zithin th e  cosmos a l l  appearances are one or th e  o th e r  o f  
th e se  s o r t s  o f  c o n f ig u r a t io n s .  That i s ,  th ey  are c o l lo c a t io n s  o f  p a r ts  o f  
sp a ce  bounded by s u r fa c e s  or th e  c o n f ig u r a t io n s  c r e a te d  by movements o f  th e se  
f ig u r e s  over  tim e and s ta n d in g  in  v a r io u s  n u m erica l r e la t io n s .  Thus, a l l  
p e r c e p t ib le s ,  a l l  a p p earan ces, ought to  be r e d e s c r ib a b le  in  term s o f  th e se  con­
f ig u r a t io n s  and t h e ir  r e la t io n s  and in t e r a c t io n s ,  w hich i s  d e c id e d ly  n o t  to  say  
they  are e x p la in a b le  in  terms o f  them, as x?e s h a l l  s e e .
I t  i s  apparent a lrea d y  th a t  P la t o ' s  viextf o f  p e r c e p t ib le s  d i f f e r s  m arkedly 
from th a t o f  h is  g r e a t e s t  s tu d e n t A r i s t o t l e .  There i s  no x-zarrant fo r  ta k in g  the
7r e c e p ta c le  to  be some m a te r ia l s t u f f  and th e  "bodies"  in  i t  are n o t  c o n c r e te ,  
m a te r ia l  e lem en ts  or o b j e c t s .  The c o n te n ts  o f  th e  r e c e p ta c le  are c o n f ig u r a t io n s  
moving in  "space" and coming to g e th e r  in  v a r io u s  c o l l o c a t i o n s .  Only some o f  them 
are  im ages— s u c h - a s - a ir ,  s u c h - a s - f i r e , e t c . — and they  are  r e c o g n iz a b le  and 
c h a r a c te r iz a b le  in  th a t  way on ly  in  v ir t u e  o f  o th e r  e n t i t i e s .  These becom ers 
" c lin g  to th e  r e c e p t a c le  on pa in  o f  b e in g  n o th in g  a t  a l l . "  They cannot p rov id e  
answ ers to  "What i s  _x?" q u e s t io n s .  P e r c e p t ib le s  have no e s s e n c e s .  With th e  
e x c e p tio n  o f  s o u ls  and Forms, to  be c o n s id er e d  b e low , i t  i s  o n ly  th e  r e c e p ta c le  
or some re g io n  o f  i t  th a t  can be c a l le d  a " th is"  as th e  im ages move through or  
f l i t  in  and ou t o f  i t ,  and P la to  em phasizes th a t  th e  r e c e p ta c le  i s  o f  no d e f in i t e  
k in d . The Forms " n e ith e r  r e c e iv e  an yth in g  e l s e  in to  th em se lv es  from e lsew h ere  
nor th em se lv es  e n te r  in to  an yth in g  e l s e  anyw here." (5 2 a 2 -3 )  Suppose we f i x  our 
a t te n t io n  on what i s  ap pearing  in  a p a r t ic u la r  reg io n  o f  the r e c e p ta c le  and ask  
"What i s  i t? "  P la t o ,  u n lik e  A r i s t o t l e ,  w i l l  say  th e r e  i s  no u n iq u e , favored  
answ er. L et us say we are o b serv in g  a re g io n  in  w hich some p a le  f l e s h  i s  a p p earin g . 
A ccording to  P la to ,  f l e s h  i s  a "duly a d ju ste d  compound o f  w ater  and f i r e  and 
e a r t h . . . s u f fu s e d  w ith  a c id  and s a l in e "  ( 7 4 c 5 - d l ) .  We le a r n  e lse w h er e  in  th e  
Timaeus th a t  a c id  i s  a g lo b u la r  form ation  o f  e a r th y  m o istu re  e n c lo s in g  a i r ,  and 
s a l t  i s  a compound o f e a r th  w ith  a sm a ll amount o f  w ater  (6 6 b 4 -7 , 6 0 d 8 - e l ) . P la t o 's  
a ccou n t o f  n u t r i t io n  makes i t  p la in  th a t  in  th e  g iv en  r e g io n  o f  sp ace  th e  
p a r t i c l e s  o f  w a te r , f i r e  and e a r th  p r e se n t  a t  one tim e w i l l  n o t  be th e  same p a r t ic l e s  
as th o se  p r e s e n t  a t  an oth er  fo r  the form er w i l l  have gone stream in g  on. Now 
p rov id ed  th a t  th e re  are Forms fo r  f l e s h ,  p a le ,  w a te r , f i r e  and e a r th , we can say  
a l l  are  c u r r e n tly  imaged in  t h is  reg io n  and as tim e goes o n , we can fo llo w  any 
o f  th e se  through tim e and co n tig u o u s r e g io n s  o f  sp ace  fo r  as lo n g  as i t  l a s t s .
On P la t o ' s  p ic tu r e  o f  th e  s e n s ib le  w o r ld , u n lik e  on A r i s t o t l e ' s ,  we would n o t be 
j u s t i f i e d  in  d e s c r ib in g  what i s  happening by sa y in g  such  th in g s  as th a t  th e  
th in g  w hich i s  e s s e n t i a l l y  f l e s h  has been c o n s t i t u te d  f i r s t  by th e se  g e o m e tr ic a l  
p a r t i c l e s ,  then  t h o s e ,  then s t i l l  o th e r s ,  e t c .  and th a t  what i s  e s s e n t i a l l y  
f l e s h  has p e r ish e d  a lth ou gh  i t s  a c c id e n t ,  b e in g  p a le ,  rem ain s. That i s  n o t to  
say  we would have any reason  to  d e s c r ib e  i t  by sa y in g  th a t  what i s  e s s e n t i a l l y  
e a r th  became a c c id e n t a l ly  p a r t  o f  f l e s h  or what i s  e s s e n t i a l l y  p a le  changed from  
f l e s h  to  n o t - f l e s h .  P la t o 's  Forms a llo w  us to  tr a c e  im ages through tim e and 
sp a c e — i t  i s  on ly  b ecau se  th e r e  are  Forms th a t  an yth in g  in  th e  f lu x  can q u a l i fy  
as an image a t a l l — but they do n ot a llo w  us to  sa y  th a t  a n y th in g  in  th e  c o l l o c ­
a t io n  over  th e r e  i s  what th a t  c o l lo c a t io n  i s  and th ey  p r o v id e  no grounds fo r  a 
u n iq u e , favored  d e s c r ip t io n  o f  i t  or  p art o f  i t .
Why we need  a b s tr a c t  item s in  th e  o n to lo g y
D e s p ite  t h e ir  tenuous o n t o lo g ic a l  s t a t u s ,  appearances can le a d  us on to  
th e  " o b je c ts  o f  our s jg io u s  study" (6 9 a 3 -5 ) . T his i s  so  b eca u se  appearances do 
n o t wear t h e ir  a i t i a i  on t h e ir  fa c e s  (pardon th e  p u n ). They are  n o t s e l f -  
ex p la n a to r y  n or , as P la to  makes a p o in t  o f  u r g in g , are they  unam biguous. I t  i s  
n o t p a rt o f  our p e r c e p tio n  o f  "bodies"  b u i l t  o f  t in y  o c ta h e d r a , ico sa h e d r a  and 
te tr a h e d r a  th a t  they  a l l  are c o n str u c te d  o f  v a r i e t i e s  o f a s in g le  s o r t  o f  r ig h t  
t r ia n g le .  Equal s t i c k s  and s to n e s  w i l l  lo o k  to  one man u n eq u a l, to  an oth er  
e q u a l. I f  we lo o k  to  them fo r  an answer to  "What i s  e q u a lity ? "  we s h a l l  n o t  
r e c e iv e  one. Ways o f  appearing  are on a par apart from a th eory  o f  what e q u a l ity  
i s ,  w hich I tak e i t  i s  one o f  th e  p o in ts  made by P la to  in  th e  T h e a e te tu s .
The same s o r t  o f  c o n f ig u r a t io n  may a ls o  have d i f f e r e n t  a i t i a i . E .g . a c ir c u la r  
appearance may r e p r e se n t  an in co m p o site  movement in  a c i r c l e  or  a com p osite  
o f  two r e c t i l i n e a r  movements o f  b o d ie s ,  one a lo n g  th e  tan gen t w ith  one toward the  
c e n te r  o f  an im aginary c i r c l e . ^  Some appearances cannot r e p r e se n t  a s in g le  
s o r t  o f  in co m p o site  movement. E .g . ,  th e  s p ir a l  tra c e d  by th e  sun r e p r e se n ts  a 
com bination  o f  two in c o m p o s ite , c ir c u la r  movements in  in t e r s e c t in g  p la n e s  a t  
d i f f e r e n t  sp eed s and d ir e c t io n s .  But one can g lea n  none o f  t h is  from th e
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One cannot g e t  a l o g o s , a s c ie n c e ,  a grasp  o f  o b je c t s  and r e la t io n s  which  
can ground e x p la n a tio n s  sim ply  from ap p earan ces. A ppearances a lo n e  do n o t  hang 
to g e th e r  enough or in  th e  r ig h t  w ays. However we are to  c o n str u e  P la t o ’ s view  
o f  know ledge (and on t h is  I have much th in k in g  and stu d y  s t i l l  to  d o ) ,  i t  seems 
s a f e  to  say  i t  in v o lv e s  a l o g o s . We have seen  th a t  he speaks o f  th e  g e n e s is  o f  
some th in g s  from o t h e r s ,  e .g .  b o d ie s  from s u r fa c e s  and s u r fa c e s  from l i n e s .  I t  
i s  n o t  u n l ik e ly  a ls o  th a t  he e n v is io n s  a d e d u c tiv e  s c ie n c e  in  th e  manner o f  
E u c lid ’ s S e c t io  C an on is. N e ith e r  o f  th e se  can be o b ta in ed  from ap p earan ces. This 
can be seen  a lrea d y  from th e  exam ples o f  c o n f ig u r a t io n s  m entioned above. A 
s im i la r  r e la t e d  p o in t  can be made about "heard co n co rd s ."  In th e  Timaeus we 
le a r n  th a t a s e r i e s  o f  s tr o k e s ,  i n i t i a l l y  o f  a i r ,  in  rap id  s u c c e s s io n  an d /or  
r a p id ly  p ropagated  v ia  c ir c u la r  th r u s t  w i l l  be heard as a h ig h  tone (67b 6 , 80a -b )20  
Two s e r i e s  a r r iv in g  v ia  th e  ear  a t  th e  b ra in  and b lood  in  a concordant r a t io  
do n o t  in tr o d u ce  a d is o r d e r ly  movement b u t "blend in to  a s in g le  a f f e c t io n "  ( Tim. 
80b4-5 supplem ented w ith  6 4 a 6 -c 7 ) . We cannot d is c e r n  from t h i s  heard sound  
what th e  r a t io s  o f  fr e q u e n c ie s  are  or  understand which r a t io s  can be d er iv ed  
from o th e r s .
Even i f  one fo rm u la tes  s ta te m e n ts  and r u le s  o f  thumb about appearances, one 
w i l l  n o t be a b le  to  a r r iv e  a t  a lo g o s , as i s  in d ic a te d  by P la t o ’ s d is c u s s io n  
o f  th e  h arm on ists  in  th e  R e p u b lic . Both groups d is c u ss e d  th e r e  are s a id  to  expend  
"much u s e le s s  lab or"  (5 3 1 a l-3 )  but one i s  more on th e  r ig h t  tr a c k  than th e  o th e r .  
The l a t t e r  tr y  to  a s c e r t a in  th e  s m a lle s t  a u d ib le  in t e r v a l  to  u se  as a m easure 
and " p r e fe r  th e  e a r s  to  th e  mind" (5 3 1 b l) .  These th in k e £ | are probab ly  among 
the p r e d e c e s s o r s  o f  A r is to x e n u s , a s tu d e n t  o f  A r i s t o t l e .  They are  a t p a in s  
to  ground t h e ir  harm onics in  p e r c e p tio n  and m u sica l p r a c t ic e  and are c r i t i c a l  
o f  the r iv a l  Pythagorean sc h o o l fo r  n e g le c t in g  or  even c o n tr a d ic t in g  c le a r  
se n so ry  e v id e n c e . We do n o t have th e  works o f  th e s e  p r e d e c e s s o r s  but th e  
em phasis on p e r c e p tio n  and phenomena rem ains e v id e n t  a t  many p o in ts  in  th e  
Harmonic E lem ents o f  A r isto x en u s h im s e l f ,  e s p e c i a l ly  th e  second  book. E .g . 
h av in g  conclu ded  h i s  in tr o d u c to r y  rem arks, A r is to x e n u s  sa y s  a t  4 3 .2 6 f .  th a t  
i f  one i s  to  proceed  c o r r e c t ly  in  the stu d y  o f  th e  e lem en ts  which i s  to  f o l lo w ,  
one must a c c e p t  th r e e  p r in c ip l e s ,  th e  f i r s t  o f  which i s  th a t  th e  phenomena are  
to  be grasped  r ig h t l y .  He goes on to  speak in  a somewhat A r i s t o t e l ia n  v e in  
o f s c ie n c e s  as p ro ceed in g  from f i r s t  p r in c ip l e s ,  bu t then adds th e  u n - A r is to t e l ia n  
t w is t  th a t  each  o f  th e  f i r s t  p r in c ip le s  must be "such as to  be seen  by p e r c e p tio n  
to  be among th e  prim ary p r in c ip le s  o f  th e  p a r ts  o f  th e  stu dy  o f  harm onics"  
(4 4 .1 1 -1 2 , u n d e r lin in g  m in e). The q u est fo r  a minimum i n t e r v a l ,  which A r isto x en u s  
i d e n t i f i e s  as th e  q u arter  ton e  seems i t s e l f  to  stem  from t h is  id e a  o f  harm onics 
as ro o ted  in  p e r c e p tio n  and m u sica l p r a c t ic e ,  as M u eller  has p o in te d  o u t . I t  
c le a r ly  does n o t  come from the a s s im ila t io n  o f  in t e r v a ls  to  l i n e  segm en ts , which  
one would e x p e c t  to  have no minimum s u b d iv is io n . What i s  im portant fo r  my 
p urposes h ere  i s  th a t  t h is  c o n cep tio n  o f  harm onics n o t  o n ly  d id  n o t  f lo w er  in to  
a d e d u c tiv e  s c ie n c e  in  th e  hands even o f  A r isto x en u s h im s e lf  b u t was em in en tly  
u n su ite d  fo r  doing s o . The r u le s  govern in g  th e  m u sica l sy stem s o f  h is  day fo r  
the most p a r t  can be read o u t o f  d e s c r ip t io n s  o f  p e r m is s ib le  tu n in g s  o f  th e  
te tr a c h o r d  and th ey  do n o t  have th e  s o r t  o f  in te r -c o n n e c t io n s  th a t  would a llo w  
them to  be d e r iv e d  from a few s t a r t in g  p o in t s .  P la to  m ight w e l l  want to  say  
th a t  th e  b e s t  th o se  p ro ceed in g  a lon g  th e se  l i n e s  cou ld  hope fo r  would be a "knack."
In i t s  f a i l u r e  as a d e d u c tiv e  system  A r is to x e n u s ’ Harmonic E lem ents sta n d s  
in  marked c o n tr a s t  to  th e  S e c t io  Canonis a t t r ib u t e d  to  E u c lid  and coming in  th e  
l i n e  o f  the o th e r , Pythagorean group o f  h a rm o n ists . So f a r  as I  have been a b le  
to  t e l l ,  th e r e  i s  n o th in g  r e a l ly  com parable to  th e  S e c t io  in  P la t o ' s  day. However, 
P la t o ' s  contem porary and fr ie n d  A rchytas i s  an e a r l i e r  member o f  th e  same group. 
T his group th in k s  o f  harm onic in t e r v a ls  as e x p r e ss io n s  o f  s im p le  nu m erica l r a t i o s ,  
though i t  i s  n o t  ea sy  to  say  o f  w hat, perhaps o f  d i f f e r e n t  le n g th s  o f  v ib r a t in g
922s t r i n g s .  As M ueller  rem arks, i t  i s  h ig h ly  l i k e l y  th a t  th e  s im p le s t  r a t io s  
were i n i t i a l l y  d isco v e r e d  by o b se r v a tio n  (a lth o u g h  i t  i s  in t e r e s t in g  th a t  the  
Greek in stru m en ts  o f  P la t o ’s  tim e and b e fo r e  w ere n o t  such as to  f a c i l i t a t e  
t h e ir  d is c o v e r y . See B u rk ert, pp. 3 7 4 f f . ) .  I t  i s  hard to  know how c lo s e  A rc h y ta s’ s 
work was to  m u sica l p r a c t ic e ,  but one in t e r v a l  he rg ^ o g n izes  occu rs fr e q u e n tly  
in  th e  fragm ent o f  the m usic fo r  E u rip id es  O r e s te s . B o eth iu s a s c r ib e s  to  
A rchytas a p roo f th a t  an ep im orion  cannot be d iv id e d  in to  eq u a l p a r ts  by a mean 
p r o p o r t io n a l , c r i t i c i z e s  i t ,  and o f f e r s  an a l t e r n a t iv e ,  w hich i s  very  c lo s e  to  
th e  p ro o f o f  a s im i la r  p r o p o s it io n  in  th e  S e c t io  C an on is. There i s  no s tro n g  
e v id e n c e  th a t  A rchytas b u i l t  up or r e l i e d  on a p r e v io u s  h ig h ly  d ev e lo p ed , 
d e d u c t iv e  th eo ry  o f  a r ith m e t ic . H is p ro o f may w e l l  have been a r r iv e d  a t in  some 
o th e r  c o n te x t .  He does n o t  make a c le a r  d i s t i n c t i o n  betw een n e c e ssa r y  and 
s u p e r flu o u s  p a r ts  o f  i t  and one n e c e ssa r y  theorem  i s  o m itte d . N e v e r th e le s s ,  
i t  i s  a fa r  cry from the work o f  A r isto x en u s in  th a t  i t  can be in co rp o ra ted  in to  
a d e d u c tiv e  th eo ry  o f  num bers. P la to  i s  c r i t i c a l  o f  th e  Pythagoreans b ecau se  
they  "measure heard concords and sounds a g a in s t  one another"  (5 3 1 a l-3 )  and "seek  
th e  numbers in  t h e s e  co n co rd s, but they do n o t  ascen d  to  problem s to  c o n s id e r  
w hich numbers are concordant and w hich n o t  and why in  each  c a s e " ( 5 3 1 c l - 4 ) . He 
tw ic e  l ik e n s  t h e ir  procedure to  th a t  o f  th e  astronom ers (5 3 0 e 7 -5 3 1 a l, 5 3 1 b 8 - c l) .  
N e v e r th e le s s ,  he th in k s  they  are on the r ig h t  tra c k  in  se e k in g  numbers and 
p rop oses  to  c o n s u lt  them.
T his sk e tc h  s u g g e s ts  th a t  i t  i s  m is lea d in g  to d e s c r ib e  P la to  as fa v o r in g  
p u re , a p r io r i  s c ie n c e  over  e m p ir ic a l s c ie n c e .  I t  i s  more a c c u r a te  to  say  th a t  
he th in k s  \<re s h a l l  have no s c ie n c e  and no know ledge a t  a l l  w ith o u t p o s i t in g  
th e  e x is t e n c e  o f  o th e r  a b s tr a c t  item s in  a d d it io n  to  p e r c e p t ib le  o n e s , as indeed  
P la to  h im s e lf  sa y s  in  th e  Tim aeusÇ 51d 3-7).
We have a lr e a d y  seen  P la to  p o s i t in g  im p e r c e p tib le  t e tr a h e d r a , o c ta h e d r a , e t c .
He s a y s  e x p l i c i t l y  th a t  in d iv id u a l  "bodies"  are so sm a ll a s  to  be i n v i s i b l e  to  
us "because o f  t h e ir  sm a lln e ss"  (56b 7-c2 ) and P oh le  has shown th a t  th e re  i s  no 
reason  to  supp ose they  cannot be a r b i t r a r i ly  sm a ll in  s i z e ,  pace C ornford. ^
However, one w ants to  say  th a t  we cou ld  s e e  them i f  th ey  w ere b ig g e r ,  w hereas 
g iv en  h i s  accou n t o f  p e r c e p tio n  we cou ld  n o t p e r c e iv e  Forms b ecau se  
as he d e s c r ib e s  or  t r e a t s  them they are n o t item s th a t  can im pinge on th e  
s e n s e s  in  any o f  th e  s p e c i f ie d  w ays. T his makes them im p o rta n tly  d i f f e r e n t  
o b j e c t s  bu t i t  does n o t  e r e c t  a c a té g o r ia l  d i s t i n c t i o n .  The t r ia n g le s  may 
p r e s e n t  an in t e r e s t in g  in te r m e d ia te  c a s e ,  s in c e  hav ing  depth i s  n e c e s s a r y  fo r  
p e r c e p t i b i l i t y  and s in c e  Forms are u n iq u e , but th a t  i s  n o t so  d is tu r b in g  on 
my in t e r p r e t a t io n ,  s in c e  I am c la im in g  th ere  i s  no d i s t i n c t i o n  o f  l o g i c a l  type  
betw een any o f  th e se  ite m s . One way to  put t h i s  would be to  say  th a t P la to  i s  
n o t d i s t in g u is h in g  d i f f e r e n t  s e n s e s  o f  " e x is t s "  or drawing a typ e  d i s t i n c t i o n  
tantam ount to  t h a t .  T his i s  a b r i l l i a n t  (though I  b e l ie v e  m istak en ) move made 
by A r i s t o t l e  in  th e  fa c e  o f  d i f f i c u l t i e s  he d is c e r n s  in  P la t o ' s  thought and w ish e s  
to  a v o id .25 on P la t o ’ s v iew  th e re  i s  one se n se  o f  " e x is t"  bu t th e re  are d i f f e r e n t  
s o r t s  o f  e x i s t e n t s .  I f  one w ants to  compare th e  s o r t  o f  approach he i s  ta k in g  
to  a b s tr a c t  e n t i t i e s  w ith  modem v ie w s , one w i l l  be c lo s e r  to  th e  mark i f  one 
compares h i s  p o s tu la t io n  o f  a b s tr a c t  e n t i t i e s  to  th a t  o f  s o - c a l l e d  t h e o r e t ic a l  
e n t i t i e s  in  modern s c ie n c e .  That i s ,  P la t o ’s  move i s  ak in  to  th e  p o s t u la t io n  o f  
p r o p e r t ie s  o r  s e t s  or g r a v it a t io n a l  f i e l d s  in  modern t h e o r ie s .  (T h is i s  d e c id e d ly  
n ot to  deny th a t  th e re  are v a s t  d i f f e r e n c e s  in  o th e r  r e s p e c t s . )  T his p o s tu la t io n  
i s  made on th e  b a s is  o f  the e x p la n a to ry  v a lu e  o f  such  e n t i t i e s .  On such a v iew  
both  o b se r v a b le  and u n ob servab le  item s can f ig u r e  in  th e  same s c ie n c e  and one 
d oes n o t  know in  advance o f  the developm ent o f  s c ie n c e  what e n t i t i e s ,  o b se r v a b le  
or u n o b ser v a b le , i t  may be n e c e ssa r y  to  supp ose e x i s t .
Once one r e c o g n iz e s  the e x is t e n c e  o f  a b s tr a c t  e n t i t i e s ,  one may be le d  to  
th e  d is c o v e r y  o f  fu r th e r  r e la t io n s  among them w hich go beyond an yth in g  needed  
sim p ly  to  p r o v id e  an argument or  e x p la n a tio n  o f  th e  p a r t ic u la r  phenomena w hich
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s e t  one on t h e ir  t r a i l  (Rep. 5 2 6 d 7 -e 5 ) , one i s  n o t j u s t  m o d e l-b u ild in g . In some 
c a se s  t h is  may even lea d  to  m is tr u s t  or  r e c l a s s i f i c a t i o n  o f  some o f  th e  i n i t i a l  
phenomena. T his indeed  seem s to  have happened in  th e  c a se  o f  th e  Pythagorean  
h arm on ists  s in c e  by th e  tim e E u clid  (or  whoever i s  th e  au th or) w r it e s  th e  S e c t io  
C an on is, we seem to have a m athem atica l stu dy  w hich has d eve lop ed  la r g e ly  
in d ep en d en tly  and i s  now b e in g  a p p lied  to  harmony. On th a t  th eory  the o c ta v e  p lu s  
fo u r th  i s  n o t  a concordant i n t e r v a l ,  a r e s u l t  perhaps known to  P la to  and 
c o n tr a d ic t in g  what l i s t e n e r s  would r e p o r t . There are o th e r  d is c r e p a n c ie s  w ith  
e x p e r ie n c e  as w e l l .
I t  may be o b je c te d  th a t  t h is  p ic tu r e  o f  P la to * s  thought cannot be c o r r e c t  
s in c e  P la to  e x p l i c i t l y  urges us to  ig n o re  th e  phenomena and r id ic u l e s  th o se  
who pay much a t t e n t io n  to  them, w hereas on my v iew  th ey  ought to  p ro v id e  n o t on ly  
a s t a r t in g  p o in t  fo r  th eory  c o n s tr u c t io n  b u t a ls o  a check as i t  p r o c e ed s . More­
o v e r , i t  was s u r e ly  as ob v iou s to  P la to  and h is  con tem p oraries as i t  i s  now, 
th a t  geom etry does n o t f i t  th e  p h y s ic a l  w orld  e x a c t ly  but in v o lv e s  i d e a l i z a t i o n ,  
and id e a l i z a t i o n  th e s e  days i s  s u s p e c t . P la to  i s  n ot b oth ered  by the la c k  o f  
f i t .  More g e n e r a l ly ,  i t  i s  a common and w id e ly  a ccep ted  v iew  th a t  P la to  th in k s  
no p h y s ic a l  o b je c t  can e v e r  be p e r f e c t ly  such and su ch . Some would add th a t i t  
i s  o n ly  Forms th a t  can be p e r f e c t ly  su ch  and su ch .
The l a s t  c la im  has been much d is c u ss e d  in  th e  secon dary  l i t e r a t u r e  and I 
s h a l l  n o t  l in g e r  on i t .  S u f f ic e  i t  to  say th a t  I  s id e  w ith  th o se  au th ors who 
have taken th e  l i n e  th a t  when P la to  a sk s "What i s  x.?" he w ants to  know what x  
i s  a ^  th a t  t h is  sh ou ld  n o t be con fu sed  w ith  having  x p e r f e c t ly  p r e d ic a te d  o f  
i t .  When in  th e  P h ileb u s  P la to  c r i t i c i z e s  th e  a r ith m e tic  o f  th e  many and
d is t in g u is h e s  i t  from th a t  o f  th e  p h ilo s o p h e r s , i t  i s  s u r e ly  l e s s  p la u s ib le  to  
understand  him as s u g g e s t in g  th a t  two arm ies or two cows are  d e f i c i e n t l y  two 
than to  understand him as s u g g e s t in g  th a t  cows and arm ies do n o t  t e l l  us what 
two i s ,  are n o t to  be i d e n t i f i e d  w ith  two i t s e l f  (P h i l . 56d 4 -e3 ) (When we l i n e  
up e ig h t  cows in  p a ir s  fo r  m ilk in g , does he th in k  we w i l l  n o t  g e t  s ix t e e n  cows?) 
S im i la r ly , b e a u t i f u l  p e r c e p t ib le s  are in ad eq u ate  as answ ers to  what beauty i s .
As fo r  th e r e  b e in g  no p h y s ic a l  item s th a t  are p e r f e c t ly  such  and su c h , th o se  
p o r t io n s  o f  P la t o ’ s  th eory  o f  n atu re  a lrea d y  l a id  ou t a t th e  very  l e a s t  c a s t  
s e v e r e  doubt on such  a c o n te n t io n . (We must remember th a t  on P la t o ' s  th eory  
p h y s ic a l  o b je c t s  are  n o t what are o r d in a r ily  thought o f  as c o n c r e te , m a te r ia l  
t h in g s . )  I can s e e  no reason  to  suppose th a t  th e  b u ild in g  b lo c k s  o f  p e r c e p t ib le  
p h y s ic a l  o b j e c t s  are  n o t p e r f e c t ,  s p a t ia l ly  extend ed  t r ia n g le s  and a t  th e  n e x t  
s ta g e  p e r fe c t  te tr a h e d r a , o c ta h ed ra , ic o sa h e d r a  and cu b es . I t  i s  g iv en  as a 
reason  fo r  th e  amorphous n a tu re  o f  th e  r e c ip ie n t  th a t i t  w ould o th e r w ise  d i s t o r t  
the im ages o f  th e  i n t e l l i g i b l e  and e te r n a l  th in g s  which come to  be in  i t  (5 0 d l-  
51a3) and t h i s  a t l e a s t  s tr o n g ly  s u g g e s ts  th a t  the "bodies"  f l i t t i n g  in  and ou t  
are n o t  d is t o r t e d  though they  are ephem eral. M oreover, P la to  c e r t a in ly  speaks ^  
as i f  some m athem atica l tr u th s  h o ld  fo r  th e se  o b j e c t s .  L ou is Thompson has noted  
th a t  th e  argument a t  5 3 c4 -8  to  th e  c o n c lu s io n  th a t  f i r e ,  e a r th , a i r  and w ater  
are c o n str u c te d  o f  t r ia n g le s  can be in te r p r e te d  m a th em a tica lly  i f  b o d ie s  are  
equated  w ith  g e o m e tr ic a l s o l id s ,a n d  P la t o ' s  d e s c r ip t io n  o f  th e  c o n s tr u c t io n  
o f  th e  te tra h ed ro n  a t  54d 5-55a5 , which may be from T h e a e te tu s , a n t ic ip a t e s  Prop.
13 o f  E u c l id 's  E lem ents X III . P la to  sa y s  n o th in g  to  in d ic a t e  th a t  th e s e  " g eo m etr ica l  
tr u th s"  do n ot h o ld  fo r  th e se  t r ia n g le s  and f ig u r e s  or  th a t  th e  tr ia n g u la r  shape  
i s  o n ly  ap p rox im ately  t r ia n g u la r .  P la to  a ls o  speaks as i f  some th in g s  b ig  enough 
to  be p e r c e iv e d  may be p e r f e c t ly  such and su ch . E .g . th e  f ix e d  s t a r s  w i l l  a t  
l e a s t  som etim es be borne about in  p e r fe c t  c i r c l e s  (3 4 b ). Nehamas (o p . c i t . )  and 
P a tte r so n  (pp. 9 2 -9 5 ) have c a l le d  a t t e n t io n  to  th e  f a c t  th a t  th e  famous p assage  
on e q u a ls  a t Phaedo 74-75 sa y s  n o th in g  to  in d ic a t e  th a t  p e r c e p t ib le  eq u a ls  are  
alw ays o n ly  ap p roxim ately  e q u a l. The a n c ie n ts  do n o t  in  g e n e r a l d i s t in g u is h  
p e r c e p t ib le s  from Forms or m athem atica l o b je c t s  on th e  grounds th a t  th e r e  are no 
p e r f e c t ly  c ir c u la r  or  eq u a l p e r c e p t ib le s  but em phasize th e  s p a t ia l  e x te n s io n  and
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and d i v i s i b i l i t y  o f  p e r c e p t ib le s .  T his seems more in  k eep in g  w ith  th e  Tim aeus.
N e v e r th e le s s ,  i t  must be adm itted  th a t  P la to  th in k s  in  many c a s e s  p e r c e p t ib le s  
are  n o t p e r f e c t ly  c ir c u la r  or eq u al and he som etim es sounds contem ptuous o f  th o se  
who fo c u s  on them . Perhaps th e  m ost infam ous l i n e  in  th e  P la to n ic  corpus i s  h is  
adm onition  in  th e  s e c t io n  on " rea l astronom y" in  Rep. VII to  " le t  be th e  th in g s  
in  th e  heavens"  (530b7) and he speaks o f  c o n c e n tr a t io n  on th e  v i s i b l e  p a tte r n s  
o f  th e  heavens as "absurd" (5 2 9 e ) . M ourelatos has n o ted  th a t  he d oes n ot say  
th a t  th e  r e a l  astronom er sh ou ld  stu dy  "the r e a l  s w i f t n e s s  and th e  r e a l  ta r d in e s s  
o f  th e  s t a r s , in  th e  tr u e  number o f  t h e ir  r e v o lu t io n s  and in  a l l  th e  tru e  
c o n f ig u r a t io n s  of_ t h e ir  o r b i t s  (th e  words in  i t a l i c s  r e p r e s e n t in g  the c r u c ia l  
q u a l i f i c a t io n s  th a t  are so  c o n sp ic u o u s ly  ab sen t in  our t e x t ) "28 χη th e  Timaeus 
he sa y s  one sh ou ld  n o t  e x p ec t to  be a b le  to  mix c o lo r s  in  p r a c t ic e  in  th e  
com b in ation s su g g e s te d  by h is  acco u n t o f  c o lo r  (6 8 d ).
H eath , Neugebauer and o th e r s  have seen  P la t o ’ s^ ^ o to r io u s  remark in  th e  
R ep u b lic  as a d r a s t i c  d is m is s a l  o f a l l  o b s e r v a t io n . However, V la s to s  and 
o th e r s  have argued th a te c & a t  Rep. 530b7 need n o t  be g iv en  th e  s tr o n g  read in g  
o f  Heath and Neugebauer and oug]^ n o t  to  be in  l i g h t  o f  P l a t o ’ s own c a r e f u l  
a t t e n t io n  to  a s tro n o m ica l d a ta . We have seen  th a t  he i s  in t e r e s t e d  in  o th e r
appearances a s  w e l l  and th a t  he in v o k es m athem atica l argum ents in  e x p la in in g  them 
w ith o u t fa n fa r e  or  p u zz lem en t. Indeed i t  seems l i k e l y  th a t  having made the  
assum ption  th a t  th e  u n iv e r se  i s  o r d e r ly , he thought m athem atics look ed  p rom isin g  
as a key to  u n d erstan d in g  phenomena. M athem atical advances w ere b e in g  made 
under h i s  n o s e , w hereas the everyday m odels o f  w h ir lw in d s and e d d ie s  cu rren t in  
h is  day were w o e fu lly  in ad eq u ate  to  make se n se  o f  th e  movements o f  the h eaven ly  
b o d ie s ,a b o u t  w hich a c o n s id e r a b le  amount o f  p r e c is e  in fo rm a tio n  had accum ulated  
by h i s  tim e . As David F urley  has rem arked, th e  A tom ists  " o ffe r e d  a th eo ry  th a t  
th e  heavens move b ecau se  they  are blown around— and th e  wind n o to r io u s ly  b low eth  
where i t  l i s t e t h  and n ev er  on s c h e d u le " .^  Furtherm ore, au th o rs o f  works on 
astronom y or  harm onics and o f  m athem atica l t e x t s  o f th e  s o r t  c u rren t in  h i s  day 
move f r e e ly  from one to  th e  o th e r  ( se e  M u e ller , " A s c e n d in g .. ," ) .  Thus we probably  
ought n o t to  read him as u rg in g  us to ig n o re  p e r c e p t ib le s  a l t o g e t h e r .
One m ight th in k  then  o f  tr y in g  to  d e a l w ith  such  remarks by in v o k in g  i d e a l i ­
z a tio n , on th e  grounds th a t  i t  i s  a c c e p ta b le  in  n a tu r a l s c ie n c e  even to d a y .
However, id e a l i z a t i o n  i s  i t s e l f  p u z z lin g  and a ccep ta n ce  o f  i t s  le g it im a c y  as a 
path  le a d in g  to  knowledge o r  tr u th  about th e  w orld  has r e c e n t ly  been c h a lle n g e d  
by Nancy C artw right in  her  p r o v o c a t iv e ly  t i t l e d  How th e  Laws o f  P h y s ic s  L ie  
(O xford, 1983) and o th e r s .  I  th in k  i t  s a fe  to  assume th a t  P la to  and A r i s t o t l e  
w i l l  n o t  be in c l in e d  to  d r iv e  a wedge betw een e x p la n a tio n  and t r u th . That i s ,  
th ey  w i l l  suppose th a t  a s c ie n c e  t r i e s  to say  what i s  t r u e , and i s  com m itted to  
th e  e x is t e n c e  o f  th e  e n t i t i e s  i t  p o s i t s .  But how w i l l  P la to  d e a l w ith  th e  la c k  
o f f i t  in  th o s e  c a s e s  where i t  i s  p resen t?
L et me b eg in  w ith  a c o n tr a s t .  The p r in c ip le  q u e s t io n  to  a sk  in  modern c a s e s  
(a t  l e a s t  b e fo r e  the days o f  quantum p h y s ic s )  i s  rou gh ly  w hether th e  id e a l i z a t io n  
i s  a r b it r a r y .  Can th e  d i s t o r t io n s  or th e  th in g s  l e f t  a s id e  in  th e  id e a l i z a t io n  
be accounted  f o r ? ^  The im portant th in g  f o r  p r e s e n t  p u rp oses i s  th a t  i t  i s  
assumed th a t  th e  co m p lex ity  i s  alw ays th e  r e s u l t  o f  or composed o f  r e g u l a r i t i e s .
One can som etim es add back f a c t o r s  om itted  in  th e  o r ig in a l  i d e a l i z a t io n  and g e t  
c lo s  to  what i s  observed  or  one may be a b le  to  a n a ly ze  the phenomena a s  a 
com b ination  o f  s e v e r a l  c a u s a l l i n e s ,  each  o f  which i s  i t s e l f  an in s ta n c e  o f  some 
c a u s a l law . In the c a se  o f  g e o m e tr ic a l id e a l i z a t i o n ,  S a l v i a t i ' s  remark to  S im p lic io  
in  th e  secon d  d ia lo g u e  o f  G a l i le o ’ s Two C h ief World System s i s  o f  p a r t ic u la r  
i n t e r e s t .  S im p lic io  c la im s "m athem aticians may prove w e l l  enough in  th eo ry  th a t  
a sp h ere  tou ch es a g^ane a t  a s in g le  p o in t . . .w h e n  i t  comes to  m a tter , th in g s  . 
happen o th e r w is e ."  S a l v ia t i  responds th a t  "the g e o m e tr ic a l p h ilo so p h er"  need  
n o t deny t h i s ,  bu t "when he w ants to r e c o g n iz e  in  th e  c o n c r e te  th e  e f f e c t s  which
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he has proved in  th e  a b s t r a c t ,  must a llo w  fo r  th e  im pedim ents o f  m a tte r ” (p . 2 0 7 ) .  
N e ith e r  S im p lic io  nor S a l v ia t i  m a in ta in s th a t i f  or when a sp h ere  i s  r e a l iz e d  
in  n a tu r e , i t  w i l l  n ot touch a -p la n e  a t one p o in t .  The problem  i s  th a t  th e r e  are  
im pedim ents to  such a r e a l i z a t io n .  S a l v ia t i  ( i . e .  G a li le o )  b e l ie v e s  one can 
c a lc u la t e  t h e ir  e f f e c t s .  In t h i s  way, i t  i s  p o s s ib le  to  "a llow  fo r  th e  im pedim ents,"  
but we may n o te  th a t  t h is  move a lre a d y  in v o lv e s  a commitment to  a b s tr a c t  e n t i t i e s  
o f  one s o r t  o f  an o th er(th ou gh  n o t n e c e s s a r i ly  P la to n ic  o n e s— perhaps p r o p e r t ie s ,  
a b s tr a c t  th in g s  , u n iv e r s a le ,  c o n c e p ts , c o n s tr u c t io n s  o f  th e  mind or  w h a te v e r ). 
A r i s t o t l e  th in k s  th a t  g e o m e tr ic a l o b je c t s  an d /o r  u n iv e r s a le  are  embedded in  
p e r c e p t ib le s .  I f  G a li le o  were to  a g r e e , then he m ight th in k  th e s e  are  j u s t  masked 
and can be a b s tr a c te d  or e x tr a c te d  by c a lc u la t in g  the e f f e c t s  o f  the im pedim ents.
On th e  o th e r  hand, he may suppose th a t  they  are n o t  imbedded in  them but can be 
used  to  e x p la in  them b ecau se  the ways in  w hich th ey  d i f f e r  can be a llo w ed  fo r ,  
but in  e i t h e r  c a se  th ey  can be p o s ite d  as u n o b serv a b les  in  th e  same o v e r - a l l  th eory  
as o b s e r v a b le s .
There i s  som ething l i k e  G a l i le o ’ s a llo w in g  fo r  im pedim ents in  P la to  but 
h is  v iew  i s  a t  bottom  probably s i g n i f i c a n t l y  d i f f e r e n t .  We can s e e  th a t  th e re  
w i l l  be no p e r f e c t ly  s p h e r ic a l  b o d ie s  w ith in  th e  cosmos s in c e  p e r fe c t  sp h eres  
cannot be b u i l t  o f  p o ly h e d r a . ^  ( I t  i s  in t e r e s t in g  though th a t some o f  th e se  
m ight lo o k  p e r f e c t ly  s p h e r ic a l  w ith in  th e  l i m i t s  o f  p e r c e p t io n .)  Given th e  in t e r ­
a c t io n s  o f  th e  b o d ie s  th a t  have a lrea d y  been d e s c r ib e d , we w i l l  a ls o  e x p ec t th a t  
la r g e  cubes o f  d i r t ,  fo r  exam ple, w i l l  n o t be or  a t l e a s t  remain p e r f e c t ly  c u b ic a l  
s in c e  th e  f ir e - t e t r a h e d r a  in  th e  surrounding a ir  w i l l  be b reak in g  them down; th e  
f i e r y  h ea v en ly  b o d ie s ,  to o , w i l l  l o s e  and g a in  some o f  t h e ir  c o n s t i t u e n t  b o d ie s ,  
be bumped i n t o ,  and perhaps jogged  a b i t  ( s e e  Rep.5 3 0 b l - 4 ) .
The d i f f e r e n c e  I want to  n o te  between G a li le o  and P la to  on t h i s  p o in t  i s  
th a t  the l a t t e r  does n o t th in k  th e s e  are a lto g e th e r  c a lc u la b le .  This i s  probably  
n o t sim p ly  a p r a c t ic a l  d i f f i c u l t y  due to  th e  co m p lex ity  c r e a te d  by th e  in t e r ­
s e c t io n  o f  in d iv id u a l ly  r e g u la r  c a u sa l l i n e s ,  as I  assume i t  i s  thought to  be 
by G a li le o .  I  have argued e lse w h er e  th a t  A r i s t o t l e  does n o t have a fu n c tio n in g  
co n c e p tio n  o f  th e  cosmos accord in g  to w hich ev ery  happening i s  governed by some 
u n iv e r s a l  c a u s a l law . I a ls o  doubt th a t  P la to  d o e s . H is t e x t  p la in ly  says  
th a t  th e  v a r ia b le  a i t i a i , v i z .  e a r th , a i r ,  f i r e  and w ater  apart from φ^οο^'/ i ^ S  
work “To Ί-νχά ν  &7~afcTi>\/ . T h is i s  n o t to  say th e  d is o r d e r  does
n o t  have l i m i t s .  We have seen  th a t  P la to  o f f e r s  a d e t a i l e d ,  le n g th y  and h e a v i ly  
g e o m e tr ic a l account o f  the c o n s tr u c t io n , tra n sfo r m a tio n  and p r o c e ss e s  o f  in t e r ­
a c t io n  o f  th e se  b o d ie s .  T h ere fo re , he i s  n o t c la im in g  th a t e v e r y th in g  about them 
i s  murky and m y ste r io u s  and u n p r e d ic ta b le . He i s  n o t s a y in g , fo r  exam ple, th a t  
o n ly  some o f  th e  tim e do o c ta h ed ra  break down in to  te tr a h e d r a  and o th er  tim es they  
break down in to  cu b es . He may be sa y in g  som ething l i k e  t h i s  about some a s p e c ts  
o f  t h é ir  in t e r a c t io n s  and t h e ir  t r a j e c t o r i e s  or  a t l e a s t  some o f  t h e ir  t r a j e c t o r ie s  
are n o t r e g u la r ly  and p r e c is e ly  c a lc u la b le .  The l a t t e r  may be re a so n a b le  in  term s 
o f th e  m athem atica l t o o l s  a v a i la b le  to  him. M ourelatos n o te s  th a t  th e  Greeks do 
n ot have th e  id e a  th a t  a m athem atica l eq u a tio n  can be w r it t e n  fo r  any curve or 
f ig u r e  (p . 2 7 , "A. and K.")
I f  th e r e  i s  t h i s  d i f f e r e n c e  w ith  G a li le o  (and I do n o t want to  m inim ize  
i t s  im p o rta n ce ), we shou ld  n o t ex p ect th e  same d egree  o f  a t t e n t io n  to  be g iv en  
to  some appearances by P la to  but we sh ou ld  e x p ec t them to  p ro v id e  some checks  
w ith in  th e  l im i t s  s e t  down by h is  v iew s on th e  m a tters  j u s t  m entioned and h is  
accou n t o f  p e r c e p tio n  and a llo w in g  th a t  a few seem in g ly  r e c a lc i t r a n t  d a ta  are n ever  
p erm itted  . . to  u p se t  the a p p le -c a r t  in  tr y in g  to  c o n s tr u c t  th e o r ie s  adequate  
to  e x p la in  r e a l i t y  ( in c lu d in g  our e x p e r ie n c e ) .  I t  i s  im portant to remember a ls o  
th a t  th e r e  i s  a d i f f e r e n c e  betw een g iv in g  up a p a r t ic u la r  m athem atica l model 
and g iv in g  up th e  id e a  th a t  the u n iv e r se  i s  o r d e r ly  or  as o r d e r ly  as i t  can b e , 
w h ether or n o t one th in k s  th a t  god made i t  th a t  way.
The p o in t  I  want to em phasize i s  th a t  th e  f a i l u r e  o f  some p e r c e p t ib le
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c o n f ig u r a t io n s  in  sp ace  to  be p e r f e c t ly  c ir c u la r  or  c u b ic a l does n o t  by i t s e l f  
r e q u ire  us to suppose m athem atics i s  about a d i f f e r e n t  w orld  or th a t  i t  i s  
an a_ p r i o r i  s c ie n c e  th a t  d e a ls  w ith  o b je c t s  c a t e g o r ia l ly  d i f f e r e n t  from p e r c e p t ib le s  
or t h e ir  c o n s t i t u e n t s  and i s  o n ly  a c c id e n t a l ly  a p p lic a b le  to  them or th a t  P la to  
i s  a r a t i o n a l i s t  as opposed to  an e m p ir ic i s t .  T h is i s  a p h i lo s o p h ic a l ly  su sp e c t  
and a n a c h r o n is t ic  d iv i s io n  to  f o i s t  on him in  any c a s e .  C e r ta in ly  many o f  the  
modem m o tiv ^ a tio n s  fo r  such a dichotom y are n o t  p r e se n t  in  h is  day. M athem atical 
s c ie n c e s  can be seen  as p a r t  o f  a s in g le  o v e r - a l l  th eo ry  o f  r e a l i t y  and th e  
o b j e c t s  th a t  must be p o s ite d  i f  i t  i s  tru e  can be seen  as o b j e c t s  comprehended 
in  an o n to lo g y  th a t  in c lu d e s  p e r c e p t ib le s  as w e l l ,  r a th er  than as e x i s t in g  in  
a d i f f e r e n t  s e n s e . I th in k  th a t  t h i s  i s  the s o r t  o f v iew  P la to  h a s .
I t  may s t i l l  seem p u z z lin g , how ever, th a t  P la to  shou ld  a d v is e  us to  l e t  be 
th e  th in g s  in  th e  h eaven s. T his p e r p le x i t y  w i l l  be h e ig h te n e d  when we read in  
th e  Timaeus th a t  th e  god gave us s ig h t  in  ord er  th a t  we sh ou ld  s e e  th e  r e v o lu t io n s  
in  th e  heavens (47b 5-7 ) and th a t  lo o k in g  a t  th e  h ea v en ly  b o d ie s  has s e t  us on th e  
road to  p h ilo so p h y  (4 7 a 2 -3 ) . P la to  m ight sim p ly  have changed h i s  mind betw een  
th e  R ep u b lic  and th e  Timaeus s in c e  th e  l a t t e r  i s  a l a t e r  d ia lo g u e  and th e  in t r o ­
d u ctio n  o f a lre a d y  an im portant d i f f e r e n c e .  However, i t  i s  n o t  n e c e ssa r y  
to suppose t h i s .  A c lo s e r  lo o k  a t  th e  Timaeus w ith  h e lp  from th e Laws w i l l  c le a r  
up t h i s  p e r p le x i t y  and lea d  us a ls o  to  fu r th e r  c o n s id e r a t io n  o f  th e  o th e r  s o r t  
o f  a b s tr a c t  item  P la to  f in d s  i t  n e c e ssa r y  to p o s i t ,  nam ely s o u l .
Sou ls
We have a lre a d y  n oted  th a t  w ith o u t even  a w o r ld -s o u l, we sh o u ld  have e i t h e r  
a s t a n d s t i l l  or  a c h a o t ic  f lu x  in  which o n ly  r a r e ly  and by chance c o l lo c a t io n s  
a r o se  w hich cou ld  in  r e tr o s p e c t  be c a l le d  " v is ib le "  and " tra c e s"  o f  f i r e  and th e  
o th e r  b o d ie s  (53b , cp . 6 9 b -c ) .  S t i l l  th e  p r e sen ce  o f  t h i s  s o u l  a lo n e  cannot account 
fo r  a l l  th e  v i s i b l e  p a t te r n s .  O bserving th e  s t a r s ,  sun and moon has s e t  us on 
th e  road to  p h ilo so p h y . "The s ig h t  o f day and n ig h t ,  months and r e tu r n in g  y e a r s ,  
th e  eq u in o x es and s o l s t i c e s  have brought about number and th e  n o t io n  o f  tim e [ in  
u s ]  and le d  to  in q u ir y  in to  th e  n a tu re  o f  th e  w o r ld , from w hich we have acq u ired  
p h ilo sop h y"  ( Tim.4 7 a 2 - 7 ) . Why? Had th e  w orld  c o n s is t e d  o n ly  o f  th e  fo u r  "bodies"  
and t h e ir  compounds and v a r i e t i e s  con fin ed b y  th e  r o ta t io n  o f  th e  w orld  s o u l ,  th e r e  
would be no reason  to  ex p ec t such r e g u l a r i t i e s .  T his i s  em phasized by P la to  in  
th e  Laws. Contrary to  p opu lar e x p e c ta t io n s ,  no man who s tu d ie s  th e  s t a r s  and
r e la t e d  th in g s  in  th e  cosm os" accu rate ly"  (9 6 7 b 2 ), " in  no c a r e le s s  (0 c áo \ u1s ') or  
am ateu rish  ( ï é /ω r /¿ (u)s)  way" w i l l  doubt th e  e x is t e n c e  o f  so u l (Laws X I I .9 6 6 e l-  
9 6 7 a 6 ) . For "were [th e  h eaven ly  b o d ie s ]  s o u l l e s s  and d evo id  o f  i n t e l l i g e n c e ,  
th ey  cou ld  n ever  have conformed to  (or employed ?”£>) c a lc u lâ t  io n s  so
m arvelous" (9 6 7 b 2 -4 ) . Thus, c e r ta in  appearances can o n ly  be p r e s e n t  in  th e  
r e c e p t a c le  i f  th e r e  are in  a d d it io n  to  th e  w orld  s o u l ,  o th e r  a c t iv e  in d iv id u a l  
dynamic f o r c e s ,  i . e .  s o u l s .  For exam ple, we n oted  above th a t  two c ir c u la r  
m ovem ents, w hich we now se e  to  be s o u l movements, p ro ceed in g  a t  d i f f e r e n t  sp eed s  
in  o p p o s ite  d ir e c t io n s  in  in t e r s e c t in g  p la n e s  a t th e  a n g le  w ith  which the  
c e l e s t i a l  eq u ator  and th e  e c l i p t i c  i n t e r s e c t ,  y i e ld  th e  appearance o f  a s p ir a l  
( Tim.3 9 a 6 - b l ) .
We must d i s t in g u is h  th r e e  th in g s  h e r e . The ord in ary  man th in k s  th a t  the  
p la n e ts  w ander, th a t  they e x h ib it  no r e g u la r  movement (Laws V I I .8 2 2 a 3 -1 0 ) . The 
contem porary astronom er s e e s  th ere  i s  a r e g u la r  p a tte r n  and t h i s  i s  a n o ta b le  
accom plish m ent, bu t i t  i s  a l s o  im portant to  go beyond th a t  p a t te r n . I f  one 
su p p oses s p i r a l s  are b a s ic ,  o n e ’ s v i s io n  o f  the w o r ld 's  ord er  w i l l  s t i l l  be  
l im it e d  and d i s j o in t e d .  One must go on to  compute th e  " tru e numbers" and " tru e  
c o n f ig u r a t io n s "  o f  th e  p sy c h ic  harm onies and r e v o lu t io n s  w h ich , among o th e r  t h in g s ,  
produce th e  c o n f ig u r a t io n  th a t  appears in  th e  r e c e p ta c le  ( s e e  Rep.5 2 9 c 7 -d 5 , Tim. 
4 7 b 5 -c 4 , Laws X .8 9 3 b 7 -8 9 4 e l) . "These are grasped  o n ly  in  a lo g o s  and by thought
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n o t by s ig h t"  (Rep.5 2 9 d 4 - 5 ) . M ourelatos and o th e r s  have n oted  th a t  
th e  movements d e sc r ib e d  in  Laws X are n o t th e  p a th s  ap p earin g  in  th e  heavens but 
p o in t  to  a more g en e r a l s c ie n c e  o f  th e  "movements o f  s o l i d s " ,  as P la to  p u ts  i t  
in  th e  R e p u b lic . In th e  Timaeus and R ep u b lic  P la to  goes on to  say  th e  same account  
shou ld  be g iv e n  fo r  harm onics.
I t  i s  in  ord er  to  try  to a r r iv e  a t th e s e  " tru e numbers1:' and " tru e  c o n f ig u ­
r a t io n s "  th a t  we must " le t  be" th e  th in g s  o f  th e  h ea v en s. These in  t h e ir  f u l l  
co m p lex ity  and g e n e r a l i ty  do n o t  appear in  th e  r e c e p t a c le .  They are  grasped  o n ly  
by th e  mind and t h e ir  l ik e n e s s e s  are to  be found o n ly  in  s o u l s .  W ithout 
su p p osin g  th a t  cosm ic s o u ls  or  p sy c h ic  p a r ts  stan d  in  th e se  r a t i o s  and e x e c u te  
th e s e  m ovem ents, we sh ou ld  be unab le to  e x p la in  th e  appearances in  th e  h ea v en s.
In s h o r t ,  th e  a b s tr a c t  item s we s h a l l  have to  p o s i t  acco rd in g  to th e  
o n to lo g y  o f  th e  Timaeus are  o f two s o r t s :  s o u ls  and Forms. There must be 
Forms i f  we are to have s c ie n c e  and know ledge and th e re  can o n ly  be im ages o f  
Forms. I f  we th in k  o f  law s o f n a tu re  a s  a b s tr a c t  item s w hich must e x i s t  i f  
our c a u sa l e x p la n a tio n s  are  tru e  b u t which do n o t th e m se lv e s  e n te r  in to  c a u sa l  
p r o c e s s e s .  Forms occupy a s im i la r  p la c e  in  P la t o ’ s th o u g h t. Forms are  n o t  
m overs. They are e te r n a l  and unchanging. S o u ls  are  req u ired  to  keep th in g s  
m oving. I t  lo o k s  as i f  th e  movements in  th e  f in i s h e d  cosmos stemming p ro x im a te ly  
from d is e q u il ib r iu m  are tr a c e a b le  f i n a l l y  to  th e  w orld  s o u l .  But th e s e  e r r a t i c - 
p a th s a re  n o t th e  o n ly  movements to  be d isc e r n e d  in  th e  cosm os. The b lazon ry  
in  th e  heavens depends on a s t i l l  more b e a u t i f u l  ensem ble o f  in d iv id u a l  so u l  
movements ordered  in  accordance w ith  th e  s c ie n c e s  o f  r e a l  astronom y and harm onics.
S o u ls  are  n o t  th em se lv es  im ages, c o n f ig u r a t io n s  in  the r e c e p t a c le .  Thus, 
th ey  d i f f e r  in  t h i s  way from the c o l lo c a t io n s  o f  " b o d ie s ."  A P la to n ic  s o u l i s  
an in d ep en d en t e n t i t y ,  n o t r e d u c ib le  to  f i r e ,  e a r th , a i r  o r  w ater n o t  to  any 
compound or  su p e r v e n ie n t or d e r iv a t iv e  o f  them, though i t  i s  cap ab le  o f  in t e r ­
a c t in g  w ith  them, s p e c i f i c a l l y  by moving and b e in g  moved by them. I t  i s  s a id  
to  bei se lf-m o v em en t. "Self-m ovem ent i s  th e  lo g o s  o f  th a t  very  same b e in g  we 
a l l  c a l l  so u l"  (Laws X .8 9 6 a 3 -5 , cp . Phaedrus 2 4 5 c -3 , Tim.3 7 b 5 ) . Thompson ( in  
th e  same sem inar) has argued th a t  in  th e  c a se  ó f  mind t h i s  w i l l  have to  be both  
s e l f - i n i t i a t i n g  and s e l f - s u s t a i n i n g .  P la to  cannot h ere  be em ploying an 
A r is t o t e l ia n  c o n cep tio n  e i t h e r  o f  so u l as th e  f i r s t  a c t u a l i t y  and form o f  a l iv in g  
body or o f  movement as the a c t u a l iz in g  o f  an ir r e d u c ib le  p o t e n t i a l i t y  which  
p e r is h e s  upon c o m p le tio n . I t  i s  c le a r  th a t  th e  se lf-m ovem en t th a t  i s  s o u l  (o r ,  
as some would p r e f e r ,  th a t  has s o u l)  i s  autonom ous. P la to  le a v e s  the manner 
o f  i t s  o p e r a tio n  open in  th e  Laws(8 9 8 e 9 -8 9 9 a 3 ) , b u t a n c ie n t  comm entators have  
p o in te d  o u t th a t  he i s  more s p e c i f i c  in  th e  Tim aeus.
What s o u l  as mover has to  do w ith  e t h ic a l  and c o g n i t iv e  powers
The s o u l ’ s c o sm o lo g ic a l r o le  and i t s  fu n c t io n  as mover in  g e n e r a l are seldom  
c o n s id er e d  in  co n ju n c tio n  w ith  i t s  e p is t e m o lo g ic a l  and e t h ic a l  powers in  th e  
secon dary l i t e r a t u r e .  I want to urge th a t  P la to  h im s e lf  does n o t  s e e  them as  
d is p a r a te  o r  o n ly  p e r ip h e r a lly  r e la te d  and th a t  th e  Timaeus b r in g s  them to g e th e r ,  
though I  am a t  p r e se n t  on ly  a b le  to  sk e tc h  th e  main l i n e s  o f  how t h is  in te g r a t io n  
p r o c e e d s .
I t  w i l l  h e lp  to  s e e  how he does t h i s  to  n o te  th a t  th e  fundam ental som atic  
and p s y c h ic  c o n s t i t u e n t s  o f  th e  cosmos and o f  human organism s and th e  p r in c ip le s  
in  term s o f  w hich both  are to  be und erstood  are  th e  same. Thus p a ssa g e s  about 
one may be used  to  throw l i g h t  on p a ssa g e s  about th e  o th e r . The r a t io n a l  s o u l  
in  proper ord er w i l l  have th e  same o r g a n iz a t io n  o f  r e g u la r , r o ta r y  s o u l  movements 
and th e  same harm onic r e la t io n s  as th o se  govern in g  th e  appearances emblazoned  
in  th e  heavens (Tim. 34a , 4 0 a 8 -b l,  Laws X, s e e  e s p . 8 9 8 a 8 -b 3 ).
A ccording to  the Tim aeus, th e  c o n s tr u c t io n  o f  th e  w orld  s o u l  b e g in s  w ith  
th e  u n i t ,  w hich accord in g  to th e  Pythagoreans i s  both  even and odd. I t  p roceed s  
to  two g e o m e tr ic a l p r o g r e ss io n s  o f  th e  "powers" o f  tw o, th e  f i r s t  ev en , and
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th r e e , th e  f i r s t  odd, s to p p in g  a t th e  th ir d  power in  each  c a se  (3 5 b -3 6 b ) . I t  
i s  th e  g e o m e tr ic a l p ro p o rtio n  th a t  i s  s a id  to  be th e  ’’m ost p e r f e c t  bond" (3 1 c ) .  
The in t e r v a l s  in  each are  then fu r th e r  f i l l e d  in  by in s e r t in g  harm onic and 
a r ith m e tic  means between each two s u c c e s s iv e  term s. From th e se  "bonds" th ere  
come to  be in t e r v a l s  o f a f i f t h  ( 3 / 2 ) ,  a fo u r th  (4 /3 )  and a ton e  (9 /8 )  w ith in  
th e  o r ig in a l  in t e r v a l s .  F in a l ly ,  com bining th e se  in  a s in g le  s e r i e s ,  each t^gtra- 
chord i s  f i l l e d  in  w ith  two in t e r v a l s  o f  a to n e  and a "rem ainder" (2 5 6 /2 4 3 ) to  
a r r iv e  a t  a s t r e t c h  o f  the d ia to n ic  s c a le  (fo u r  o c ta v e s  p lu s  a s i x t h ) .  The 
w hole c o n s tr u c t io n  <r/i/) i s  then s p l i t  le n g th w ise  in to  two h a lv e s  and
each  i s  b en t round in to  a c i r c l e  (3 6 b ). The f i r s t ,  th e  c i r c l e  o f  the f ix e d  
s t a r s ,  th e  c e l e s t i a l  e q u a to r , and i t s  c o u n terp a rt in  th e  r a t io n a l  s o u l are  
c a l le d  th e  c i r c l e  o f  the same and are u n d iv id e d . The c i r c l e  o f  th e  d i f f e r e n t  
i s  com prised o f  seven  unequal c i r c l e s  " s e v e r a lly  corresp on d in g  to  th e  doub le  
and t r i p l e  in te r v a ls "  and g iv en  d i f f e r e n t  sp eed s "though moving accord in g  to  
r a tio "  (36d , è v  λ ΰ β ψ  votes') · These are r e la t e d  to  th e  f i v e  p la n e ts
p lu s  sun and moon. These s o u ls  are in  ord er  when t h e ir  components are  moving 
in  th e  c ir c u la r  p ath s a t  th e  in t e r v a ls  and w ith  th e  v e l o c i t i e s  in  th e  r a t io s  
s p e c i f i e d ,  i . e .  in  accordance w ith  "the harm onies and r e v o lu t io n s  o f  th e  world"  
(9 0 d 3 ) . In such  a c o n d it io n  th e  r e v o lu t io n  o f  th e  c i r c l e  o f  th e  sam e, which  
in  th e  in d iv id u a l  a ls o  i s  i n t e l l i g e n c e  or r e a so n , p roceed s unhampered and 
r u le s .
The h ou sin g  o f  th e  r a t io n a l  s o u l  in  a human body b r in g s  in  i t s  t r a in  a 
r a th er  com plex o r g a n iz a t io n  o f  th e  organisjn b ecau se  th e  human, u n lik e  th e  cosmos 
as a w h o le , i s  n o t  s e l f - s u f f i c i e n t  ( oio> 7\>y0Λ¿ζς Tim. 3 3 d 3 ). Humans have in  
a d d it io n  "another kind" o f  s o u l  which i s  s a id  to  be m orta l in  th e  Timaeus and 
w hich c o n s is t s  o f  two p a r ts — th e  s p ir i t e d  é  /  S ) and a p p e t i t iv e
{ â / r / $  ¿¿tí/ f r ; ) , which are  housed in  th e  c h e s t  and in  th e  trunk below the  
diaphragm  ( 6 9 c 6 - 7 2 c l ) .  S in ce  they  can a f f e c t  and be a f f e c t e d  in  s p e c i f ie d  ways 
by th e  m otion o f  reason  and can be in  d isp r o p o r tio n  w ith  i t ,  th e  m astery o f  
reason  in  th e  human r e q u ir e s  th e  proper " q u iescen ce"  (N. W hite1s term) o f  th e se  
p a r ts  as w e l l  as th e  o th e r  p a r ts  o f  th e  r a t io n a l  s o u l .  The f lu x  o f th e  body 
must a l s o  be p r o p er ly  r e g u la te d  i f  reason  i s  to  r u le  in  an org a n ism v  
I f  such an o r d er in g  i s  ach iev ed  w ith  reason  as g u id e , th e  man w i l l  l i v e  j u s t l y  
(4 2 b 2 ), be w is e  ( 4 2 d l- 2 ,  44b7, 9 0 a 2 - c l ,  8 8 b 2 -5 , cp . 4 4 a 4 -5 , 43d 2-4 ) and make 
c o r r e c t  judgm ents (3 7 a 2 -c 6 , cp . 4 4 a l - 3 ) . When d is p r o p o r t io n s  a r i s e ,  he w i l l  
be m istak en  and s u f f e r  from such d is e a s e s  as i l l - t e m p e r  ( S po-/í ¿>\/U) , ra sh n ess  
( 9 /ΟΊΚΤΟΥf i s  ) > cow ardice ( Sé- / A /U  ) ,  f o r g e t f u ln e s s  , f o l l y  ( o? Vo / ύ  ) ,
an cl ign o ra n ce  ) (86 b 2 -8 7 a 7 , 87 d 2 -8 8 b 4 ). In t h i s  way th e  Timaeus
f i l l s  o u t w ith in  th e  o n to lo g y  P la to  e x p r e s s ly  d e l in e a t e s  and p la c e s  in  a 
broader framework th e  R e p u b lic ' s  accou n t o f  th e  s t a t e s  o f  th e  p sych e which  
are wisdom— th e  r u le  o f  reason — j u s t i c e ,  and o th e r  v i r t u e s :
. . . j u s t i c e  i s . . . t h e  doing  o f  o n e 's  o w n .. .w ith  regard  to th a t  
w hich i s  w ith in  and in  th e  tru e  se n se  con cern s o n e 's  s e l f  and 
th e  th in g s  o f  o n e 's  s e l f .  I t  means th a t  a m a n ...s h o u ld  d is p o s e  
w e l l  o f  what in  th e  tr u e  se n se  o f  the word i s  p r o p e r ly  h is  own, 
and having  f i r s t  a t ta in e d  to  s e lf -m a s te r y  and b e a u t i f u l  order  
w ith in  h im s e lf  and having  harm onized th e s e  th r ee  p r in c ip l e s ,  
th e  n o te s  or in t e r v a l s  o f  th r ee  terms q u it e  l i t e r a l l y  the  
lo w e s t ,  th e  h ig h e s t ,  and th e  m and a l l  o th e r s  th e r e  may be 
betw een them , and having  lin k e d  and bound a l l  th ree  to g e th e r  
and made o f  h im se lf  a u n i t ,  one man in s te a d  o f  man, s e l f -  
c o n tr o l le d  and in  u n is o n , he sh ou ld  then and then  o n ly  turn  
to  p r a c t ic e  i f  he f in d  aught to  do e i t h e r  in  th e  g e t t in g  o f  
w e a lth  or th e  tendance o f  th e  body or  i t  may be in  p o l i t i c a l  
a c t io n  or p r iv a te  b u s in e s s — in  a l l  such d o in gs b e l ie v in g  and
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naming th e  j u s t  and h on orab le  a c t io n  to  be th a t  w hich p r e se r v e s  
and h e lp s  to  produce t h is  c o n d it io n  o f  s o u l ,  and wisdom th e  
s c ie n c e  th a t  p r e s id e s  over  such  co n d u ct. . . (4 4 3 d 7 -e 8 , t r a n s .  Shorey)
The w orld  so u l and s u b s id ia r y  d iv in e  s o u ls  are  alw ays in  or very  c lo s e  to  
th e  harm onious c o n d it io n  j u s t  sk e tc h e d . However, t h i s  i s  d e c id e d ly  n o t  th e  c a se  
w ith  human s o u ls  so we must c o n s id e r  P la t o ' s  accou n t o f  how th e  human s o u l  can 
come to  be in  such a c o n d it io n .
We sh ou ld  n o te  a t  th e  o u t s e t  th a t  a lth ou gh  P la to  b e l ie v e s  th e re  i s  a b e s t  
c o n d it io n  o f  the s o u l  or a t  l e a s t  a l im it e d  range o f  such s t a t e s  and th e se  are  
som etim es d e sc r ib e d  as " n a tu r a l,"  he does n o t h o ld  th a t  th e s e  s t a t e s  w i l l  be 
a t ta in e d  a u to m a t ic a l ly , b arr in g  in t e r f e r e n c e .  That i s ,  he does n o t employ the  
same s o r t  o f ^ a t u r a l  s t a t e  model w hich i s  w id e ly  used  by A r i s t o t l e  in  h i s  p h y s ic s  
and b io lo g y .  I t  may be h e lp fu l  to  compare th e  two in  t h is  regard . ( I  le a v e  
a s id e  A r i s t o t l e ' s  trea tm en t o f  man, w hich i s  s p e c ia l  and c o m p lic a te d , and 
perhaps r e ta in s  some more P la to n ic  f e a t u r e s . )
P h ilo so p h e r s  have been p reoccu p ied  in  r e c e n t  y ea rs  w ith  a c o n cep tio n  o f  
e s s e n t i a l  p r o p e r t ie s  as th o se  w ith o u t w hich a th in g  would c e a se  to  e x i s t ,  b u t  
i t  i s  an im portant fe a tu r e  o f A r i s t o t l e ' s  e s s e n t ia l i s m  (remarked more by b io lo g ­
i s t s )  th a t  in d iv id u a ls  have in h e r en t te n d e n c ie s  to  reach  some s t a t e  or a c h ie v e  
some d e f i n i t e  en d , e . g .  to  d eve lop  in to  a f u l l y  formed member o f  a s p e c i f i c  k in d . 
These in h e r e n t  p o t e n t i a l i t i e s  are ir r e d u c ib le  and in c o m p le te . They are i r r e ­
d u c ib le  in  two w ays. F i r s t ,  some h ig h e r , more complex p o t e n t i a l i t i e s  cannot 
be reduced w ith o u t rem ainder to  s im p le r  p o t e n t i a l i t i e s  and t h e ir  r e la t io n s .
E .g . the a b i l i t y  to  produce f l e s h  or  bone cannot be e x p la in e d  in  term s o f  any 
o f  the c a p a c i t i e s  o f  h ea t or c o ld  ( se e  Gen. An. 734b 30-737a7 . I  owe th e  r e f e r ­
ence to  A llan  G o t t h e l f ) .  Second th e  p o t e n t i a l i t i e s  cannot be g iv en  an o c c u r re n t  
accou n t ( C at. 9 a l4 -2 1 . I owe the r e fe r e n c e  to  Nicholas/.".White) Perhaps we cou ld  
say  they  are  ir r e d u c ib ly  modal f e a tu r e s  o f  th e  w orld , where t h i s  i s  to  be 
c o n tr a s te d  w ith  th e  s o r t  o f  v iew  o f  modal r e a lis m  put forw ard , e .g .  by F a b r iz io  
Mondadori and Adam M o r to n .^8 Thus, A r i s t o t l e  r e j e c t s  what he c a l l s  P la t o ' s  
r e la t io n a l  account o f  heavy and l i g h t  and i n s i s t s  th a t  b o d ie s  s im p ly  have a 
ten dency to  move to  a n a tu r a l p la c e ,  as we have se e n . F in a l ly ,  an A r i s t o t e l ia n  
power i s  r a d ic a l ly  in co m p lete  in  th a t  i t  i s  a lw ays f o r  some end and cannot 
be u n d erstood  or  e x p la in e d  w ith o u t r e fe r e n c e  to  th a t  end o r  e s s e n c e , w hich s e t s  
th e  i d e n t i t y  c o n d it io n s  fo r  i t  (M et. 1049 b 5 -1 7 , P h ys.1 9 3 a 3 2 -b 7 ) . On t h i s  s o r t  o f  
n a tu r a l s t a t e  model i t  i s  programmed in to  a f e t u s  to  become an a d u lt  o f  some 
d e f i n i t e  k ind  and t h i s  program cannot be an a lyzed  in to  o th e r  components behaving  
a cco rd in g  to  ch em ica l p r in c ip le s  under c e r ta in  c o n d it io n s .  (In  t h i s  way 
A r is t o t e l i a n  "programs" are r a d ic a l ly  d i f f e r e n t  from the g e n e t ic  code o f  modern 
m o lecu la r  b io lo g y .  That i s  why we can c la im  th a t  t h is  p a r t  o f  b io lo g y  has been  
reduced to  c h e m istr y . A r i s t o t l e  co u ld  n o t  and would n ot want to  make any such  
c la im . )
L et us turn now to  P la t o ' s  accou n t o f  how th e  so u l can a c h ie v e  i t s  " n atu ra l 
s t a t e " ,  w hich i s  a t th e  same tim e a v ir tu o u s  s t a t e .  B efore  the r a t io n a l  s o u l  
i s  jo in e d  to  a human body, i t s  p a r ts  are  ordered  a lon g  th e  l i n e s  a lrea d y  d e s c r ib e d .  
The gods then "bind th e  c i r c l e s  o f  the im m ortal s o u l  in  th e  f lo w in g  and ebbing  
body" (4 3 a 4 -6 ) where they  are  im m ediately  a s s a i l e d  by th e  two c u r r e n ts  o f  
n u t r i t io n  and p e r c e p tio n  v ia  w hich m otions caused by b l a s t s  o f  w ind , e x te r n a l  
f i r e ,  e t c .  are  tra n sm itte d  to  th e  s o u l .  In th e  newborn in fa n t  th e se  m otions  
v i o l e n t ly  s t i r  and shake th e  r e v o lu t io n s  o f  the s o u l  u n t i l  th ey  c o m p le te ly  
c o n s tr a in  th e  c i r c l e  o f  th e  same from r u lin g  and advancing and d i s lo c a t e  the  
c i r c l e  o f th e  d i f f e r e n t ,  "so th a t  th e  th r ee  d oub le in t e r v a l s  [ 1 ,2 ,4 ,8 ]  and th e  
th r e e  t r i p l e  in t e r v a l s  [ 1 ,3 ,9 ,2 7 ]  and th e  means b in d in g  them, th e  h em ih o lion  
[3 :2 ,  th e  f i f t h ] ,  th e  e p i t r i t o n  [ 4 :3 ,  th e  fo u r th ]  and th e  epogdon [ 9 :8 ,  th e  ton e]
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were tw is te d  by them in  a l l  manner o f  w ays, and a l l  p o s s ib le  in f r a c t io n s  and 
d efo rm a tio n s o f  th e  c i r c l e s  were ca u sed , so  th a t  th ey  b a r e ly  h e ld  to g e th e r , and 
though they  moved, t h e ir  m otion was u n r e g u la te d , now r e v e r se d , now s id e - lo n g ,  now 
in v e r te d "  (4 3 d 3 -e 4 ) . In such  a c o n d it io n  "when th e  r e v o lu t io n s  o f  th e  s o u l  meet 
w ith  som eth ing from o u ts id e  th a t  f a l l s  under th e  same or th e  d i f f e r e n t ,  they  
speak  o f  i t  as th e  same as t h is  or  o th e r  than th a t  co n trary  to  th e  tr u th  and they  
become m istak en  and f o o l is h "  ( 4 4 a l- 3 ,  cp . 3 7 a 2 ~ c 6 ) . I t  i s  b ecau se  o f  such e f f e c t s  
th a t  we say  "a s o u l  comes to  be w ith o u t i n t e l l i g e n c e  a t  f i r s t  when i t  i s  bound 
in  a m orta l body" ( 4 4 b l ) , a lth ou gh  th e  movements engendered by p e r c e p tio n  may 
som etim es make i t  appear th a t  the p e r s o n 's  r a t io n a l  s o u l  i s  in  c o n tr o l  when i t  
i s  r e a l ly  overpow ered. A lthough th e  d e s c r ip t io n  h ere  i s  p r im a r ily  o f  th e  in fa n t  
s o u l ,  in  xtfhich d iso r d e r  i s  most s e v e r e ,  i t  i s  c le a r  th a t  th e  movements o f  b o d ie s  
tr a n sm itte d  in  th e se  c u r r en ts  as w e l l  a s th e  movements from o th e r  p a r ts  o f  the  
s o u l  c o n tin u e  to  a f f e c t  th e  movements o f  th e  r a t io n a l  s o u l  th roughout l i f e  ( s e e  
e .g .  4 5 c -d , 6 4 b -e , 8 8 a -b , d , 8 9 d -9 0 b ). How then can th e  s o u l re g a in  order?
A lthough P la to n ic  s o u ls  have no in h e r en t te n d e n c ie s  to  re tu rn  a u to m a tic a lly  
to  th e ir  n a tu r a l harm onious s t a t e s ,  they  can be a f f e c t e d  by o th e r  m otions and 
i n i t i a t e  s e lf -m o t io n ,  as we have s e e n . P la to  makes u se  o f  th e se  f a c t s  in  
s p e c i f y in g  the c o n d it io n s  under which th e  s o u l  comes to  be in  t h e s e  s t a t e s ,  i . e .  
becomes v ir t u o u s . He m entions th e  im portance o f  c o n s t i t u t io n ,  n u r tu r e , e d u c a t io n ,  
and s o c i a l  environm ent ( Tim. 8 7 b -9 0 d ) . With regard  to  th e  f i r s t  he n o te s  n o t  
o n ly  th a t  b o d ily  p a r ts  and p s y c h ic  p a r ts  may be out o f  p ro p o r tio n  among th e m se lv e s , 
as when a man i s  b om  w ith  a l e g  th a t  i s  too  b ig  w hich ca u ses  d i f f i c u l t y  w a lk in g , 
but a l s o  s o u l and body may be d is p r o p o r t io n a te  and " for  h e a lth  or  s ic k n e s s ,  
goodness or  b a d n ess , th e  p ro p o rtio n  or  distyp^rtion betw een s o u l and body them­
s e lv e s  i s  more im portant than any o th er"  (Tim.8 7 d l - 3 ) . H is a d v ice  i s  to  c o r r e c t  
as fa r  as p o s s ib le  i n i t i a l  d is p r o p o r tio n s  and to  p rev en t fu r th e r  ones from a r is in g  
by proper n u rtu re  and e d u c a tio n . The form er w i l l  in c lu d e  such  th in g s  as proper  
n u t r i t io n  and e x e r c i s e  o f  each  p a r t . E .g . "For both  body and s o u l  o f  th e  very  
young, rock in g  them as c o n tin u o u s ly  as p o s s ib le  w i l l  have a s a lu ta r y  e f f e c t ,  as 
n u rses  o f  young c h ild r e n  and th o se  who a d m in is ter  rem ed ies fo r  B acch ic  fr e n z y  are  
a lre a d y  aw are."  In such c a se s  i t  i s  p la u s ib le  to  suppose th a t  th e  a p p l ic a t io n  
o f  such  e x te r n a l  m otion h e lp s  to  overpower th e  in te r n a l  m otion  o f  f e a r  and fren zy  
(Laws 7 9 0 c l-7 9 1 b l , cp . Tim.8 8 c - e ) . A number o f  e x e r c i s e s  are  a ls o  recommended. 
W ithout such m easures "the youth  w i l l  be s p e c ia l ly  l i a b l e  to  become t im id , and 
t h i s ,  as a l l  would aver, i s  n o t  to  p r a c t ic e  courage b u t cow ardice" (Laws 7 9 0 b 8 -1 0 ). 
He c o n c lu d e s , "Let us s a y , th en , th a t  t h is  f a c t o r — nam ely th e  e x e r c is e s  o f  q u ite  
young c h ild r e n  by th e  v a r io u s  m otion s— c o n tr ib u te s  g r e a t ly  towards d e v e lo p in g  
one p a rt o f  th e  s o u l ' s  v i r t u e ."  (Laws 7 9 1 e ) . However, th e  most im portant move­
ments are  th o se  produced in  o n e s e lf  by o n e s e l f  (Tim.8 9 a l - 2 )  and in  p a r t ic u la r  
th o se  o f  th e  r a t io n a l  p art o f  th e  so u l (8 9 d -9 0 c ) . The l a t t e r  are ordered  by 
e d u c a tio n  (8 7 b ).
P la to  does n o t  propose a new curricu lum  or d w e ll on th e  d e t a i l s  o f  e d u ca tio n  
in  a w e ll-g o v e r n e d  s t a t e  in  th e  Timaeus ( se e  8 7 b ) . He has a lre a d y  s e t  o u t a 
h e a v i ly  m athem atica l curricu lum  in  th e  R ep u b lic  and c o n tin u e s  to  i n s i s t  on th e  
im portance o f  t h i s  in  th e  Laws, as we have n o te d . The Timaeus g iv e s  us a 
c le a r e r  u n d erstan d in g  o f  the im portance o f  such  a cu rr icu lu m . I t  i s  o n ly  by 
stu d y in g  geom etry , harm onics and th e  o th e r s  th a t  a man can come to know the  
r a t io s  and p r o p o r tio n s  among th e  p s y c h ic  p a r ts  th a t  c o n s t i t u t e  v ir t u e .  As we 
have s e e n , th e s e  are n o t to  be d isce r n e d  in  exam in ation  of p e r c e p t ib le s  and 
cannot in  many c a s e s  be imaged in  p e r c e p t ib le s ,  b u t t h e ir  l ik e n e s s e s  can come 
to  be in  th e  movements and harm onies o f  s o u l .
Given th e  n a tu re  o f  the s o u l as i t  i s  d e sc r ib e d  in  th e  Timaeus and th e  Laws 
i t  seem s to  me th a t  we ought n o t  to  th in k  o f  s o u ls  a s somehow o f f  to  th e  s id e ,  
as i t  w ere , le a r n in g  what n u m erica l r a t io s  can be d e r iv e d  from what o th e r s ,  w h ich- 
in co m p o site  movements r e s u l t  in  which com p osite  o n e s , and then  d e c id in g  to
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in c o r p o r a te  them. In stea d  we ought to  th in k  o f  th e  le a r n in g  p r o c e ss  i t s e l f  as 
th e  b r in g in g  o f  th e  p s y c h ic  p a r ts  in to  th e s e  r a t i o s .  T h is sh ou ld  n o t  seem  
im p la u s ib le . Whether o r  n ot we su b sc r ib e  to a c a u sa l th eo ry  o f  know ledge, we 
th in k  le a r n in g  in v o lv e s  c a u sa l p r o c e ss e s  in  th e  le a r n e r . E .g . th e  a c q u is i t io n  
o f  sh o r t term memory in  le a r n in g  i s  the in c r e a s e  o f  c y c l i c  AMP c o n c e n tr a t io n  
and th e  p h o sp h o r y la tio n  o f  a p o tassiu m  channel o f  th e  r e le v a n t  sy n a p se .
A lthough I cannot y e t  say much about the im p lic a t io n s  fo r  P la t o ' s  ep iste m ­
o lo g y  o f  th e  p ic tu r e  I  have drawn, we can s e e  th a t  i t  has many o f  th e  marks we 
shou ld  want in  l i g h t  o f  o th e r  o f  h is  comments about know ledge. The s o u l ' s  con­
s t r u c t io n  as a p a r t  o f  th e  d ia to n ic  s c a le  i s  th e  s o r t  o f  th in g  we need in  an 
in stru m en t o f  le a r n in g — n o t too c o m p lic a te d , r e a l i z a b le  in  th e  o n to lo g y  to  w hich  
we are a lre a d y  com m itted and som ething in  w hich a v a r ie t y  o f  m elo d ie s  can be 
p la y e d , as i t  w ere , and m ista k e s  can be made. Knowledge and b e l i e f  turn  o u t to  
be d i f f e r e n t  pow ers. Y et th ey  are r e la t e d  in  such a way th a t  some tru e  b e l i e f s  
can be bound by reason  in to  a s c ie n c e .  O thers ca n n o t, g iv en  th e  n a tu re  o f  
p e r c e p t ib le s  w hich are th e  o b j e c t s  o f  b e l i^ g .  E.N. Lee s u g g e s ts  o th e r  f e a t u r e s ,  
though he ta k e s  th e se  th in g s  as a n a lo g ie s .
One o f te n  f in d s  w arnings th a t  the Timaeus i s  n ot to  be taken s e r io u s ly .  P la to  
i s  p la y in g . I f  th e  in te r p r e ta t io n  here i s  a lo n g  th e  r ig h t  l i n e s ,  th e  m etaphors 
o f  th e  Timaeus are g ra p h ic  and e n t e r t a in in g ,  b u t th e  o n to lo g y  i s  e le g a n t  and 
a u s te r e .  I t  sh ou ld  be o b v io u s th a t  i f  we tak e  P la to  to  be s e r io u s  about the  
o n to lo g y , we can s e e  th e  Timaeus a s  a s te p  in  th e  d ir e c t io n  o f  the u n i f ie d ,  com­
p r e h e n s iv e  s c ie n c e  o f  r e a l i t y  w hich i t  i s  commonly supposed he b e l ie v e s  i s  p o s s ib le  
and fo r  w hich he h op es.
I t  m ight a l s o  be o b je c te d  th a t  on my read in g  P la to  w i l l  be s u b je c t  to  the same 
s o r t  o f  c r i t i c i s m  he l e v e l s  a t  Anaxagoras in  th e  Phaedo, where t h i s  i s  supposed  
to  be th a t  Anaxagoras thought o f  i n t e l l i g e n c e  as a mere moving fo r c e  and d id  n o t  
g iv e  t e l e o l o g i c a l  e x p la n a tio n s  ( s e e  e .g .  C om ford , PM, p . 1 6 8 ) . However, i t  seem s 
very  u n l ik e ly  th a t  P la to  th ought Anaxagoras d id  n o t  b e l ie v e  th a t  nous ordered  th e  
w orld fo r  th e  b e s t .  That i s  n o t  enough. P la to  co m p la in s , w ith  a d e l ig h t f u l  p la y  
on th e  word, th a t  Anaxagoras does n o t  "make u se  o f  h is  i n t e l l i g e n c e "  (Phaedo 
9 8 b 8 -9 ) , p a r t ic u la r ly  in  e x p la in in g  human b eh a v io r  and th e  d i s p o s i t io n  and w orkings  
o f  th e  h ea v en s. C le a r ly  on my read in g  P la to  does make u se  o f  i n t e l l i g e n c e  in  
e x p la in in g  both  th in g s  in  th e  Tim aeus. In th e  Phaedo S o c r a te s  a l s o  s c o f f s  a t th o se  
\tfho th in k  th ey  w i l l  someday d is c o v e r  a s tr o n g e r  A tla s  to  ho ld  e v e r y th in g  to g e th e r  
and do n o t suppose th a t  i t  i s  " the good and b in d in g  th a t  g e n u in e ly  does b ind  and 
h o ld  th in g s  to g e th e r "  ( 9 9 c l - 6 ) .  In th e  Timaeus P la to  r e p e a te d ly  u se s  desmos fo r  
m ath em atica l p r o p o r tio n s  and speaks o f  th in g s  b e in g  "bound" and h e ld  to g e th e r  by 
such  p r o p o r t io n s . T his i s  n o t  a u su a l u s e .
I t  may s t i l l  be s a id  th a t  my in te r p r e ta t io n  le a v e s  v a lu e  o u t o f  v ir t u e  and 
th e  cosmos g e n e r a lly  and ig n o r e s  th e  im portance o f  t e l e o l o g i c a l  e x p la n a t io n . I 
su sp e c t  th a t  such an o b je c t io n  o f t e n  depends on one or  more o f  th e  fo llo w in g  
a ssu m p tion s: th e re  i s  a hard and f a s t  l in e  betw een f a c t  and v a lu e , th e  id e n t i t y  
c o n d it io n s  fo r  v ir t u e s  are s e t  by our o rd in ary  n o t io n s  o f  them , or P la to  has a 
n o t io n  o f  t e l e o l o g i c a l  e x p la n a tio n  as a d i s t i n c t  g e n r e , as i t  i s  som etim es thought 
to  be in  A r i s t o t l e ' s  p h ilo so p h y . A l l  o f  th e se  seem to  me a t p r e se n t  to  be 
unw arranted p h i lo s o p h ic a l ly  and in c o r r e c t  a s in te r p r e ta t io n s  o f  P la to .  He warns 
a t  th e  o u t s e t  in  th e  Tim, th a t  h is  accou n t w i l l  be d i f f i c u l t  and u n fa m ilia r .
Urged by C lin ia s  to  'show th a t  wisdom and r ig h t  and v ir t u e  g e n e r a lly  are n o t  
m erely  c o n v e n t io n a l , th e  A thenian in  Laws X g iv e s  an argument to  show th a t  th e  
s o u l  i s  req u ired  as th e  so u rce  o f  o r d e r ly  movement in  th e  u n iv e r s e .  Why i s  he so  
c o n f id e n t  th a t  i f  se lf-m ovem en t i s  p r io r  to  b o d ie s ,  then  wisdom and j u s t i c e  w i l l  
n o t be c o n v e n tio n a l?  I have t r ie d  to  in d ic a t e  th a t  he is^ grvinj; us a p a r t ia l  
accou n t o f  v ir t u e  in  th e  sp^^^a^d J.n th e  cosm os. He sa y s  /To( V 3 /j 7^0 v i f lv t& ô y  
Κλλΰΐ;n> á 'g κ<λλ)>/ oc'K'fyte&tylt i s  a lon g  th e se  l i n e s  then th a t  I seek  to  e x p l ic a t e  
th e  p a ssa g e s  n o ted  a t  th e  b eg in n in g  o f  t h is  p aper.
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1 . See T e rry  P e n n e r ,  "The U n ity  o f  V ir tu e "  P h i lo s o p h ic a l  Review 82 (1 9 7 3 ) , 
35-68  and T. I r w in ,  P l a t o ' s  M oral Theory  (O xfo rd , 1 9 7 7 ) .  An o p p o s in g  view  
i s  p o w e rfu l ly  and c l e a r l y  expounded in  th e  w r i t i n g s  o f  G regory  V la s to s .
2 .  N o tic e  t h a t  th e  c o r r e c t  r e s p o n s e  to  th e  p a ra d o x  o f  in q u i r y  th e n  c a n n o t 
be th e  m odem  F reg e a n  one t h a t  we know th e  s e n s e  o f  a  te rm  In  advance  and 
s in c e  s e n s e  d e te rm in e s  r e f e r e n c e ,  we a r e  a b le  to  r e c o g n iz e  th e  o b j e c t  o f  
o u r  in q u i r y  when we f in d  i t .
3 .  A cco rd ing  to  v ie w so f r e p ro d u c t io n  c u r r e n t  a t  th e  t im e ,  th e  m o th e r p ro ­
v id e d  o n ly  sp a c e  and n o u ris h m e n t to  th e  o f f s p r i n g .  See e . g .  A e sc h y lu s , 
Eum enides 660 , A r i s t o t l e  Gen. A n.763b30.
4 .  We may n o te  t h a t  O&kVis u sed  n o t  o n ly  f o r  c o n c r e t e ,  m a te r i a l  b o d ie s  b u t
a ls o  by th e  l a t e r  G reek m a th e m a tic ia n s  H eron and Pappus f o r  g e o m e tr ic a l  
f i g u r e s  in  th e  e x p re s s io n  γ ο  ν '
5 . T h is  p a ss a g e  o f  th e  Laws i s  e x p l ic a te d  by A r i s t o t l e  and th e  G reek com­
m e n ta to rs  in  te rm s  o f  th e  p r a c t i c e  o f  g eo m eters  who b e g in  w i th  a  p o in t  
w h ich"g row s" in to  a  l i n e .  P la to  i s  r e p o r te d  by A r i s t o t l e  and o th e r  
a n c i e n t s  to  have  r e g a rd e d  p o in t s  a s  " g e o m e tr ic a l  f i c t i o n s ,  and A r i s t o t l e  
c r i t i c i z e s  him  f o r  h i s  a r b i t r a r i n e s s  in  c a r r y in g  b ack  h i s  a n a l y s i s  o n ly  
so  f a r  a s  l i n e s  (M et. 9 9 2 a l0 f . ,  De C áelo  2 9 9 a 2 f f . )  X e n o c ra te s  d e v e lo p s  
th e  o f f i c i a l  th e o ry  o f  " i n d i v i s i b l e  l i n e s "  o f  w h ich  some a n c i e n t s  say  
P la to  a p p ro v ed . On t h i s  m a t te r  s e e  f u r t h e r  A .T . N ic o l ,  " I n d i v i s i b l e  
L in e s "  C l a s s i c a l  Q u a r te r ly  30 (1 9 3 6 ) ,  1 2 0 -1 2 6 , and  J .  S te n z e i ,  Z ah l und 
G e s t a l t  b e iP la to n  und A r i s t o t e l e s  ( L e ip z ig ;  T eu b n e r, 1 9 3 3 ) ,  7 7 -83 .
6 . I  s h o u ld  p e rh a p s  m en tio n  t h a t  some h i s t o r i a n s  o f  s c ie n c e  do re g a rd  
P l a t o ' s  sp a c e  a s  t h r e e  d im e n s io n a l .  E .g . s e e  J .  C. G rav es , The C o n cep tu a l 
F o u n d a tio n s  o f  C ontem porary  R e l a t i v i t y  Theory (C am bridge, M ass: M IT ,1971), 
70 . And H e n ri M a r t in ,  one o f  th e  m a jo r  com m entato rs  on th e  T im aeus, 
r e g a rd s  th e  t r i a n g l e s  a s  v e ry  t h i n  la m in a e . N e v e r th e l e s s ,  I  c an n o t s ee  
how to  s u p p o r t  su ch  v iew s from  th e  t e x t .
7 . I t  i s  v e ry  i n t e r e s t i n g  t h a t  t h e r e  i s  some re a s o n  to  b e l i e v e  A rc h y ta s ,  
a  co n tem p o ra ry  and  f r i e n d  o f  P l a t o ,  h e ld  a  s i m i l a r  v ie w , b u t  i n s te a d  o f  ■ 
sp e a k in g  o f  ávttJ/c tj\ú 'n ¡s  h e  sp e a k s  o f  th e  i n d e f i n i t e  o r  u n l im i te d
a s  th e  s o u rc e  o f  m o tio n , w hich  c a l l s  to  m ind P l a t o ' s  i n d e f i n i t e  d y a a . F o r 
th e  v iew  in  A rc h y ta s ,  s e e  Eudemus, A .23 and d i s c u s s io n  in  F r i t z  K r a f f t ,  
D ynam ische und S t a t i s c h e  B e tra c h tu n g s w e ise  in  d e r  A n tik en  M echanik 
(W eisbaden : S t e i n e r ,  1 9 7 0 ). The w o r d o c c u r s  in  D em ocritu s
(B155) i n  c o n n e c tio n  w i th  th e  cone p ro b lem . Suppose a  cone i s  d iv id e d  
by p la n e s  i n t o  v e ry  t h i n  s l i c e s  p a r a l l e l  to  th e  b a s e .  A re th e  s u r f a c e s  
o f  th e s e  e q u a l  o r  u n e q u a l?  I f  u n e q u a l ,  t h e  s u r f a c e  o f  th e  cone w i l l  be  
oOViytfaiXoV b u t  i f  e q u a l ,  th e y  w i l l  fo rm  a c y l in d e r  n o t  a  co n e .
8 . W ith t h i s  c la im  P la to  does  seem  to  b e  com m itted  to  th e  v iew  t h a t  
b o d ie s  may have  a cc ru e d  m o tio n , w hich  p e rh a p s  D e s c a r te s  i s  n o t .  See 
Gary H a t f i e l d ,  " F o rce  (God) in  D e s c a r te s ' P h y s ic s "  S tu d ie s  in  th e  
H is to ry  and P h ilo so p h y  o f  S c ie n c e  10 (1 9 7 9 ) , 1 1 3 -140 .
9 . T here  i s  some s c h o la r l y  c o n tro v e rs y  o v e r  w h e th e r  t h i s  d e s c r ip t i o n
o f  w e ig h t i s  c o n s i s t e n t  w i th  t h a t  g iv e n  a t  63b~3. W illiam  P o h le  and E r ic  
Lew is have  shown t h a t  i t  i s .  See P o h l e 's  "D im en sio n a l C oncep ts  and th e  
I n t e r p r e t a t i o n  o f  P l a t o ' s  P h y s ic s "  in  A .P .D . M o u re la to s  e t  a l .  E x e g e s is  
and Argum ent (A ssen : Van Gorcum, 1 9 7 3 ), 30 6 -3 2 3 , a v e ry  v a lu a b le  p ie c e .
10 . " T e t r a h e d r a ,  M otion and V i r tu e "  Nous 18 (1 9 8 5 ) , 1 7 -1 9 . I  do so m ore 
f u l l y  in  th e  lo n g e r  s tu d y  by a rg u in g  t h a t  we c a n n o t assum e th e  th e o ry  o f
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a ls o  sp eak s o f  them as " v i s ib l e "  and t h i s  m ust be  a r e t r o s p e c t iv e  de:-' 
s c r i p t i o n  i f  c r e a t io n  i s  u n d e rs to o d  l i t e r a l l y .  The id e a  would be t h a t  
in  th e  d is o r d e r  c ru d e  ap p ro x im a tio n s  to  th e  "b o d ie s "  ap p ea r by chance . 
T h is i s  a ls o  in d ic a te d  by h i s  l a t e r  summary a t  6 9 b -c . "F or a t  f i r s t  
th ey  had no sh a re  in  any o f  th e s e  ΰ β ex cep t by
chance . C om fo rd  h im s e lf  say s  in  a n o te  on t h i s  p a ssa g e  " th e  r e f e r ­
ence  i s  to  th o s e  t r a n s i e n t  sem blances o f  o rd e r  w hich m ight o ccu r 
w ith o u t d e s ig n  in  th e  chaos d e s c r ib e d  a t  5 3 a . . . "  (p . 280) and th e  s o r t  
o f  o rd e r  e x p l i c i t l y  m entioned h e re  in  th e  Tim, i s  m a th e m a tic a l. M are- 
o v e r ,  th e  d e s c r ip t i o n  o f  th e  m assing  o f  th e  " t r a c e s "  a t  d i f f e r e n t  
re g io n s  in  th e  precosm os su g g e s ts  t h a t  th e y  a r e  to  be  u n d e rs to o d  as 
crude  p a r t i c l e s .  We have a lr e a d y  n o te d  t h a t  P l a t o ’ s  g e n e ra l  acco u n t 
o f  m otion  in  th e  cosmos t i e s  i t  to  d is e q u i l ib r iu m  and t h a t  p r i n c ip l e  
o r  som eth ing  c lo s e  to  i t  seems to  b e  o p e ra t in g  h e re  a s  w e l l .  In  th e  
p a ssa g e  on th e  precosm os th e  r e c e p ta c le  i s  s a id  to  have "no b a la n c e  in  
any re g io n  b ecau se  o f  th e  u n l ik e n e s s  and im b alan ce  o f  th e  pow ers w ith  
w hich i t  i s  f i l l e d "  ( 5 2 e l - 3 ) .  I t  i s  shaken ά  ^¿cz/^osAtfSby them and in  
tu r n  sh ak es them , r e s u l t i n g  in  s im i l a r  ones b e in g  c a r r ie d  o f f  to  d i f f e ­
r e n t  r e g io n s .  The a c t io n  o f  th e  r e c e p ta c le  i s  compared to  t h a t  o f  a  
winnowing b a s k e t ,  w hich s e p a r a te s  th e  c h a f f  from  th e  co rn  and sen d s  i t  
o f f  in  v a r io u s  d i r e c t i o n s .  In  s h o r t ,  P l a t o 's  lan g u ag e  and h i s  acco u n t 
o f th e  s o r t in g  o f  e a r t h ,  w a te r ,  a i r  and f i r e  o r  t h e i r  " t r a c e s "  in to  
d i s t i n c t  re g io n s  o f  th e  r e c e p ta c le  do n o t p re su p p o se  t h a t  th e s e  o r  t h e i r  
p r o p e r t i e s  a r e  d i s t i n c t  s u i  g e n e r i s  q u a l i t i e s .  On th e  c o n tr a ry ,  th ey  
su g g e s t and seem to  in v o lv e  o n ly  th e  r e c e p ta c le  and th e  quasi-m athem a- 
t i c a l  i te m s , and , i f  c r e a t io n  i s  n o t  a  f i c t i o n ,  bumpy a p p ro x im a tio n s  
to  them .
15 . D J .  S ch u lz , Das Problem  d e r  M a te rie  in  P la to n s  'T im aeu s ' (Bonn:
H. B o u v ie r, 1 9 6 6 ), pp . 9 6 -9 7 . I  have found t h i s  book v e ry  h e lp f u l .
Schulz  h im s e lf  seems to  re g a rd  th e  q u a l i t i e s  a s  ep iphenom enal.
16 . An E xam ination  o f  P l a t o 's  D o c tr in e s  I I  (London: R ou tledge  and Kegan 
P a u l ,  1 9 8 3 ), p .  223.
17. My fo rm u la t io n  o f  th e  p i c t u r e  h e re  may owe som eth ing  to  P en n er.
18 . I  s h a l l  le a v e  t h i s  u n t r a n s la t e d .  I t s  u se s  in  th e  Timaeus acco rd  w ith  
th e  h e lp f u l  and im p o rta n t a n a ly s i s  o f f e r e d  by N ich o la s  W hite in  "The 
C l a s s i f i c a t i o n  o f  Goods in  P l a t o 's  R ep u b lic "  J o u rn a l  o f  th e  H is to ry  o f  
P h ilo so p h y  XXII (1 9 8 4 ), 393-421 . In  ^ a n t ic ip a t io n  o f w hat i s  to  come, l e t  
me add t h a t  W h ite 's  a c c o u n t o f  a i t i a  a s  a  " s y n th e t ic  n o n -e m p ir ic a l 
n e c e s s a ry  c o n n e c tio n "  i s  th e  s o r t  o f  th in g  we sh o u ld  ex p e c t i f  P la to  does 
n o t  draw a h a rd  l i n e  betw een a_ p r i o r i  and e m p ir ic a l  t r u t h s  o r  does .no t 
a s s im i la t e  a l l  t r u t h s  to  l o g i c a l  o r  a n a ly t i c  t r u t h s .  We may n o te  a ls o  
t h a t  l o g i c a l  in f e r e n c e  on such  a  view  w i l l  be seen  as a  l im i t i n g  ca se  o f 
in f e r e n c e  to  th e  b e s t  e x p la n a t io n .  I  b e l i e v e  I  have a ls o  h ea rd  Penner 
expounding such  a view  o f  in f e r e n c e .
19 . T his o r  s i m i la r  th in g s  w ere p ro b a b ly  known to  P la to .  See p s . - A r . , 
M echanical P roblem s 848b36-849b l9 . K r a f f t  a rg u es  t h a t  some o f  th e  m ate­
r i a l  in  t h i s  work goes back  to  A rc h y ta s .
20 . At 67b sound a re  h e a r in g  a r e  d e f in e d  g e n e ra l ly  a s  "Sound we m ust 
d e f in e  in  g e n e ra l  term s as th e  s t r o k e  i n f l i c t e d  by a i r  on th e  b r a in  and 
b lood  th ro u g h  th e  e a r s  and p a sse d  on to  th e  s o u l ;  w h ile  th e  m otion i t  
c a u se s , s t a r t i n g  in  th e  head  and en d in g  in  th e  re g io n  o f  th e  l i v e r  i s
29. see end of notes
30. G regory V la s to s  "The R ole o f  O b se rv a tio n  in  P l a t o 's  C oncep tion  o f  
Astronom y" in  A nton, o p . c i t .
31. D. J .  F u r le y , "The Greek Theory o f  th e  I n f i n i t e  U n iv e rse "  Jo u rn a l 
o f  th e  H is to ry  o f  Id e a s  XLII (1 9 8 1 ), p .  582 . On th e  in fo rm a tio n  
a v a i l a b le  to  P l a t o ,  se e  D. R. D icks E a r ly  Greek Astronomy to  A r i s to t l e  
(London: Thames and H udson, 1970) and G. V la s to s ,  P l a t o 's  U n iv e rs e , o p . 
c i t . , p p . 37 -40 .
32. I  have been  h e lp ed  in  th in k in g  ab o u t i s s u e s  c o n ce rn in g  id e a l i z a t i o n  
and d i r e c te d  to  G a l i l e o 's  work by u n p u b lish e d  work o f E m an M cM ullin, 
though  he does n o t  d is c u s s  P la to  and i s  n o t  to  be  blam ed f o r  my m is ta k e s .
33. D ia lo g u es  C oncern ing  Two C h ief World S ystem s, t r a n s .  S. Drake 
(B e rk e ley : U. o f  C a l i f . ,  1 9 6 7 ), p .  203.
3 4 .1  owe t h i s  p o in t  to  R ich a rd  S o r a b j i .
35. "On M agic, Reason and E x p erien ce"  N a tu re  and System  4 (19 8 2 ), 1 0 1 -7 .
36. I t  i s  a  b a s ic  p r i n c ip l e  o f  P y th ag o rean  harm onics t h a t  i t  i s  n o t  
p o s s ib le  to  d iv id e  th e  to n e  in to  two e q u a l se m ito n e s . There i s  no 
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41 . A naxago ras ' famous fo rm u la  re a d s  p a n ta  d iakosm ese vous (m idd le  o f  B12)
and P la to  echoes th e  verb  and i t s  c o g n a te s  in  r e p o r t in g  A naxagoras ' v iew s
Von F r i t z  n o te s  t h a t  t h i s  a lo n e  s u g g e s ts  t h a t  th e  o rd e r  was th o u g h t to
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nous a s  d iv in e  and good. He ad o p ts  th e  solem n r e l i g i o u s  s t y l e  t h a t  i s  
f a m i l i a r  in  a n c ie n t  t e x t s  a b o u t th e  gods ( e .g .  Homer, 1 1 .1 1 1 ; H esio d , Op. 
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 ^Y"; ’ ' 1 ' 10 ι,1,ΊΙ tl1!- the same’ is most used in a sense
: t ' u · 1, u Hn *‘ ; T ' ^ ‘d to what is numcricallv one. Hut ' apt to he
1 , U t 0  m o i e iIran one sense (opoihdoslhaiits most h : , ·a · . :.... . - - . ■, I *j ■ ■. r. r y use u;c>; I, n pi otos) is
\  r ! ' !k ^  15, l t r ‘dered in reference to an alternative
; nation, as when a cl ml· o , - m , Λ u_ .1 _ . ............ _ -------
or an annual tha 
second sense is
r. t \v 1,111 * c o^r,k is said to he the same as a covering, , .f . on lv> 0 h e t  ic said to he the same as a man: a 
«jen η is KiKieied in reference to 2 inotniuni, as when the
one that can acomre know edf’c k . 1 ,1 , j  1,.·   ,1 , 8 C ^  said to he the same as the man, and the
* \Π·^j  f-1. Λ r j . J^S upward is said to he the same as the fire: while
21 ni», «■‘•ê 1. CU1< u ts tendered in icfcrencc to some term drawn
1 ^nij SC,CKj"nt ’ U_ Hn 1 ,c sfeatujc who is sitting, or who is musical, is 
ca!U me same «  Socrates ( lo jaa j- j ,) .  (
" V "* 1 ** * f * I I . .
Ttûi' καθ' ó ’ ι ίόος üiToiaoGv Xeyopcvojv. ¡iάλιοτα δ’ νμάλογον-  
¡tí νοις το f r  άμιθμιΤ» τη ντο ν  ττηρη ττάοι hoxeî λίγεοΟαι 
i f luOe he Kfd ToGjo ^vnohthouPai ττ\(οναχώς' κυριωτατα μεν  
ko: πριυτιυς όταν όνόματι i] όριο το τούτοι» àvohoOî], _ καθ- 
t'urcp ¡¡¡‘'π ιοί* Xuntico καί cifior 77<;ζόι» δίττοιη· άνΟριυπιρ· hevTC- 
ρι>\· h’ f r o r  τ oí ihícii, KnPr-v(f) τ o ύπιατιριης hex τικοΐ' αιΌρωπιο 
καί πι τι) cjivotι di'tu φ ιρ ό μ α ο ν  ττνρί· τρ ίτον  δ ’ o r a r  11770 
7 υϋ ιη ·μβ ιβηκότος ,  ο for το καθήμεΐ'ον η το  μουσικοί· λ ιυκρα -  
Ttc 7»ΐΜ·τα y  à ο ταΰτα το f r  αριθμώ βυό λ ίτα ι  οημα ιιτ ιν .
¿ ,& ,& ύ ί ' ‘föC g-lH C
Ά λ λ α  /rîp» καί et Ktreî ye αυτή αυτήν, και αυτή  
κινοιτ’ a r ,  ωατ et 7τάσα κίνησις εκυτασίς eoTi 
του κινούμενου f¡ κ ινεΐται, καί τ) Φυχ ν  ¿ζίοταιτ  
άι- £Κ τ?)? oùat'aç, ei μή κατά ουμβεβηκος αυτήν
b
15 Ktreî, αλλ’ «στα« 77 κίνησις τη ς  ουσίας αυτής καθ' 
αυτήν.
Moreover, if the soul moves itself, it is also itself 
moved, so that, if all movement, is a displacement of 
that which is moved ι/un moved, then the soul must 
depart from its essential nature, if it does not move
itself accidentally, but movement is part of its very 
essence. C .J
3 Γ · · · . : / / ; ............................................................
«úcra ovv Oi) <αίτα ôft OiaroemOai σμικρα οντιυς, ώ? καθ 
C (»’ ίκαστον μα> του ytVoνς Ικυστον διά αμικράτητα ovhei> 
opiopevor νφ ημών, σνι>αΟροιπθά·των ôè ττοΛλώι1 τους ογκονς 
αυτών οροπθια' και ΰη και το των αναλογιών nepí τ€ τα 
ττληθη και τας κινψτας καί τιις ιιλλας ύννάμeiç πανταχτ) 
5 roí1 Οίον, oTTVfT.ep η τι/9 αναγκης ίκονσα Τ7(ΐ·τ0(ΐσΰ re φνσις  
VTTtÎKev, ταυτη τταντη όι οκρι,3 (ίας Ù77O7 e\ea0 eiaCov νττ αυτού 
σννηρμοσθα.ι ταντα àvh λόγοι·.
Kow we must think oí all these bodies 2 as so small that 
a single body of any one of these kinds is invisible to us 
because of its smallness ; though when a number are aggre­
gated the masses of them can be seen. And with regard 10 * 
their numbers, their motions, and their (pcVwers in^g^mrafS 
we must suppose that the god adjusted them in due ] τ ο Λ  
portion, when be liad brought them in every detail to the )  
most exact perfection permitted, by Necessity willingly 
complying with persuasion.
S i*  '  tPiJLM  Ô ^Ü tb l /
'■■¡7 "Π  ·τί . ? Oc. 7-<0 7
ei'haípova e7:ai. Oe¡<izfía ce o;; τται τί τ:cu ros- μία, τας 
oo  C 01 neíας ίκάστω 7 {<·φας καί κι;·ησ(ΐς α,τοοιοόναι. τώ δ’ h>
ημιν Oeiiù auyyei’fîs (ίσιν κινησας al τού «αητό? btavcnjatis 
d καί 7íepi(j>opal· τανταις οη avvtvopevov ‘ίκαστον oeî, τας r,ep\ 
'την yévecnv èv τη κίψαλη οκφθαρμίνας ημών ττίμΐόοους 
¿βορθυνντα δια το καταμανθάναν τας του παντ'υς αρμονίας 
τ( καί τ^ριφοράς, τώ κατανοονμένω το κατανοούν ύζυμοιώσαι 
. κατά την ¿ιρχαίαν φν·πν, νμυιώσαντα ùe τύλος e\eiv τού 
τ,μοτίθύντος ιινθρώτϊοις νττό θεών ιιρίστον βίου προς t c  τύν 
.-,ι.'άντα καί τον tTTfiTa χ(>ονον.
<η good estate, lie must needs be happy 2 above all. ? S.o\v. - 
fhere is but .one..way of caring for anything, namely tc; giye_ 
it the nourishment and motions proper to it.. Tbe.rnotions 
akin to the divine part in us are the thoughts and revolutions 
D. -of the universe j;., these,'therefore, every man should follow,
* and correcting those circuits in the head that were deranged 
at birth, by’ learning to know the harmonies and ievolutions 
of the world, he should bring the intelligent part, according 
‘io its pristine nature, into the likeness of that which intelli­
gence discerns, and thereby win the fulfilment of the best 
life set by the gods before mankind both for this present 
time and for the time to come. (  3 ί_* d.  S τ ■ ' / s i / ¿ )
